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The earliest foundations of all our natural scientific 
knowledge la to to sought in the observation of nature by 
prehistoric peoples* Early Biology was closely bound up with 
medicine, sorcery and religion* Much of what was learned was 
kept as closely guarded secrets by priests until the tine of 
Greeks) when medicine became the province of a special group of 
people and natural science could flourish as an independent 
field of enquiry open to all who wanted to pursue it* Unitl 
the early Both century* biologists concerned themselves mainly 
with morphology* taxonomy and anatomy of plants and animals* 

Vast amount of information was collected about habit and forms of 
plants and animals* their development and their relationships* 

The teaching of Biology was very simple in the olden days* 
Teachers lectured with aid of specific objects* Very little 
was known about psychology or how adolescents learn* The pupil 
is expected to study* with the book in one hand* and the specimens 
in the other* principles and foundations of education* curriculum 
practices and methods of teaching were confined to the three 
"l* 1 a * listening* locking and learning* 

ftfwhere is change more rapid and continuing than in 
science and particularly advances are being made more rapidly 
in Biology* The Science of Biology today is not the same science 
of forty or fifty years ago* The progress of research in Physics 
and Chemistry* opened new vistas of knowledge and new techniques 
for investigating biological phenomenons* The improved technology 
enabled man to investigate nature better* Today* a accelerated 
pace of research Imparts to Biology a rapidly changing character* 
as investigations pile one on top of another* The subject hat 
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undergone much change in its content and character* The 
mi or ©scope has been followed by the ultrao&eroseope* 
electr onaj oroacope T spectrophotometer and all ingenious 
instrumentation of modern physics and chemistry* The biologist) 
searching into the mystery of life probes more deeply and 
studies smaller bits and happenings* 

But teaching of Biology in secondary schools is still 
teaching some facts regarding different topics* The emphasis 
has largely been on descriptive and morphological treatment) 
functional aspects and on a authoritative content - factsy 
concepts) principles) Instead of emphasis being placed on 
investigative processes* Baring teaching) the lectures are 
rarely followed by demonstrations* Biology syllabus comprised 
of bits of almost everything without any emphasis on a single 
theme* It provided general grounding in Biology* Most of the 
concepts have now become obsolete or no longer useful in present 
context of scientific thinking. In order to live in a 
scientifically based civilisation with appreciation of forces 
that are shaping lives of modern citistns) what is needed 
is an understanding of what Biology really is and a variety 
of ways for finding out verifiable information* Thus from 
every point of view existing course in Biology and the method 
of presenting it is quite oat of data and out of tune with 
modern needs of education*, 

Therefore) there is need for thorough revision in 
curriculum and methods of teaching* we should include new 
perspectives of Biology in curriculum* it the current rate 
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of scientific advance, there is about four times as mush 
significant biological knowledge today ns in 1930* By the 
end of the year 2000» there would be a hundred tines as much 
Biology as it was in the beginning of the century* Thus 
we should be highly selective in our choice of what scientific 
facts, concepts and principles to presents so that Important 
findings of new Biology, together with profound insights of 
the older Biology, may be included* A balance has to be struck 
between depth and breadth* 

As a result of this need, a large number of programmes 
were undertaken all over the world to Improve the content, 
methods and practice of Biology teaching* Two of these 
programmes have corns out as the most outstanding and these are* 

(1) The Biological Sciences Curriculum Study, 

sponsored by the American Institute of Biological 
Sciences, Knitted States of America, and 

(ii) The uuffleld Biology project sponsored by the 
Buff laid Foundation, United Kingdom* 

Following this, other countries such as Japan, Colombia, 

Peru, Philippines and Ceylon have also orgSbed, new programmes 
for improvement of Biology education. These countries have 
produced Biology books which are adaptations of the B8C3 texts* 

In India the BCBStT has undertaken a major programa^mproveamnt /for 
of science education* Panel of specialist* have been set up 
to develop curricula and to write text bocks, teacher*s resource 
book and other materials on school subjects* The Biology panel 
under the Chairmanship of the late Prof* P* Kaheshwari, has 
drawn up a revised ourrieulun and prepared a new "Textbook of 
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Biology for higher secondary schools’' • This is the first modern 
book on school Biology produced in India* 

One of the projects of the national Council of Educational 
Research and training it carried out in collaboration with the 
UNESCO* for improvement of science and mathematics education at 
middle school stage (VI» VII, VIII)* Under another project 
five Study Groups in Biology had been sat up which are functioning 
in the universities of Delhi, Punjab (Chandigarh), Calcutta, 
Osaanlfc (Hyderabad) and Madras# The members of these Study 
Groups have differing backgrounds and are free to adopt the 
approach that they think best* They will prepare curricula and 
textbooks for sehool Biology at two levels * the first level 
comprising classes V, VIJt and VII and the second level comprising 
classes VIII, XX and X. 

The BSCS and Nuffield Biology materials have aroused 
considerable interest in our country* Although these materials 
are good in their approach and have great merit, yet there are 
difficulties in using these materials as such and also their 
-adaptations in our country* Hence, a critical study of these 
materials along with materials produced by the panel headed 
by prof# p* Keheshvarl in ladle, has been undertaken with a 
view to find cut how these materials could be put into a 
curriculum which is best suited to a developing country like ours* 

An analysis of this sort Is also considered timely in 
view of the projects on improvement of science education 
undertaken by the Rational council of Iducatloaal Research and 
Training at present* 
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For oar study i w havs preferred yellow version of 
BSCS tuts because It is coaparable to Indian test books 
in assy ways* In Yellow Version) the major oonoepts are 
treated systn by systan as it is in onr Biology books, Iba 
tallow Version attempts to oovar the major sub-fields of 
Biology as our traditional textbooks do. In Indian textjbooki 
important biological discoveries are dealt with in a historical 
perspective to give an idea of hov Biology progresses, Ibis 
is true with fellow Version alio. 

Ibis study is intended to sake a critical analysis of 
ideas and auhldeas of BSCS and Mfield project# In this* 
we have tried to itudy the depth to which they have gone aa 
far as content is concerned end alio wthod of proaontation and 
hov these oan bs adapted or sodlflid so that thoy oan be 
usefully Applied to Indian emronnsnt. 




GENERAL ANALYSIS - THBKBS# 

jam md objectives or bscs mo hxtfjfiblo 

BIOLOGY PROJECT 
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The beginnings of the current currioulua refora 
movement In 0,8*A* are commonly identified with the successful 
launching of first Russian satellite in the fall of 1967* Shis 
event set off blasts of charges and countercharges regarding 
the effectiveness of school education and also accelerated 
currioulua revision particularly in Balance* 

Xn January 19S9* the AIBS» a professional society 
representing 86000 biologists established the Biological 
sciences currioulua study as a means of contributing to the 
improvement of secondary school Biological education* lead* 
quarters for the study were established in the campus of University 
of Colorado* the functions of BSCS were outlined am followsi 
"To evaluate the content of present biology course offerings! 
to determine what biological knowledge can and Should be learned 
at each school level) and to recommend how this goal can best 
be achieved** The most significant feature in the development 
of the BSCS materials has been the fruitful cooperation between 
research biologists and high school teachers. 

The work of BSCS is unique in that it has developed 3 
sets of primary materials green > blue and yellow versions * each 
differing in approach but organised around similar unifying concepts 

The biology that was In schools (in U*S#A,) in 3960 
waf from 80 to 100 years behind the advancing front of seienoe* 

With so much of new biological data available along with older 
material) the main problem In Improving tbs biological course 
was what to teach* hew mush to toaeh end how to torndb* Xt 
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.*s found that conventional text! had also dealt with all 
Important levels of biological organization* so that BSCS 
took the same levels of biological organisation and shifted 
the emphasis only depending on availability of newer data* 

The different levele of biological organisation that 
are treated are ae follows* 

1 The molecular level 

£ The cellular level 

3 Organ and tissue 

4 The organism as an individual 

6 The population 

6 The community 

7 World Bloat 

k comparison of the emphasis placed on different levels 
of biological organisation in traditional textbook and BSCS 
texts is presented in Fig*l« 

is it is evident from the figure It traditional texts 
lay maximum emphasis on organ and tissue and to lesser extent 
on cell end organism) moleeular and ecological levels being 
treated with mini mum emphasis* In contrast* yellow and blue 
versions put maximum emphasis on cellular and moleeular level 
respectively and are otherwise more or less comparable In the 
degree of emphais* they put on rest of lave Is* Minimum 
emphasis is given to ecological aspects* Croon version differs 
markedly from the above two* with relatively lev emphasis on 
moleeular level sad very hitfa emphasis on community* 


It is claimed that shlftin emphasis Is a reflection 
of eurrent states of ssisnee* namely that eeolegieal study 




Figure 1 

—— - Traditional text 

—— - Blue version 

-—— - Green version 
- Yellow version 



BIDLOGICAL LEVELS 

figure 1. Showing relative emphasis placed on different biological 
levels by Traditional text and the three BSCS texts, 

Mol , The moecular; Cell , The cellular; Orq.& tissue . Organ and tissue 
Organ , Organism; Pop , Population; Comm., Community; W.bio. , World biome 
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and molecular and cell biology have moved much ahead from 
where they were 40-50 years ago* It la also claimed that 
"where a version has chosen to put the greatest emphasis on 
one level it has not done so by reducing all or most of the 
other emphases to extremely low level"* This statement la rather 
difficult to reconcile with* since it Is obvious from the 
figure that some of biological levels are really at a relatively 
low emphasis* 

Themes and objectives of .BSCS .BataEial i 

Though there is diversity regarding emphasis on different 
levels of biological organisation in 3 versions« but each 
version is based on 9 themes* These themes are selected on 
basis of content and structure of modern biology and needs of 
students* These themes are interrelated* First S are concerned 
with content of three versions and last two with logical 
structure of results through which their content Is conveyed* 
These nine themes are as follows* 

1* Change of living things through time* 
i«e* evolution* 

9* Diversity of type and unity of pattern in living 
things* 

3* The genetic continuity of life* 

4* The complementarity of organism and environment* 

3* 13)0 biological roots of behaviour* 

6« The complementarity of structure and function* 

7* Regulation and homeostasis) l«e* preservation of 
life in the face of change* 

8* Science as enquiry* 

i* The history of biological conceptions* 
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The objectives of BSCS Materials are set out as follows! 

1 , To identify the characteristics and conceptions 
that provide the aost comprehensive and reliable 
knowledge of living things as they are known to 
aodern biology* 

£# To provide that knowledge of biology and those attitude* 
and skills relevant to biology which will contribute 
mainly to students personal lives and to the execution 
of their responsibilities as men and citizens* 

The work of Nuffield science teaching project began early 
in 1962* School teachers and number of organizations in Britain 
had drawn attention to the need for changes in science curriculum* 
Grant was given by Nuffield foundation. This project is concerned 
with the teaching of Biology to pupils in sixth form and in 
secondary schools who are studying for O-level examination* 

The main aim is to develop materials that will help teachers to 
prsssnt science in a lively, exciting and intelligible way* 

This was the result of collaboration of team members (teachers) 
consultative committees, headmaster* local authorities and 
Governors of schools boards* 

(1) To develop and encourage an attitude of curiodsity 
and enquiry* 

(2) To develop and understanding of man as a living 
organism end his place in nature | 

(!) implications of Biology in relation to 
ma , i every day needs 




(il) influence of man's activities on other 

organisms* 

(3) To know about variety of life and feeling for all 
living things* 

(4) To encourage a respect and feeling for all living 
things* 

(6) To teaeh about scientific invest gr.tions and design of 
experiments* 

(6) To develop a critical approach to evidence* 

(7) To show that human endeavour has contributed a lot 
toward the growth of Biology# 

1* To teach Biology* with an emphasis on experimentation 
and enquiry rather than teaching facts* In other words to make 
pupils understand basic concepts by allowing them to face series 
of problems* 

3* Work dona outside school time should form a part of the 
course* 

3* To encourage discussion among pupils In order to make 
them better understand the spirit and methods of scientific 
enquiry end also to provide an opportunity to consolidate their 
ideas* 

jatssuka 

The Huffield project has developed a series of pupil's texts * 
one for each of five years of an Q*level course which arc 
closely integrated with teacher's guides* Teacher's guides 
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fora the back-boa© of 0-level publication*. 

The following are the titles of the five texts and 
teaches 1 * guide*: 

Nuffield Biology Text 1 * Introducing living thing** 

XX * Life and living processes* 
XIX - The maintenance of life* 

IV «*■ Living thing* in action* 

V - The prepefcuation of life* 

NUFField Bio\o^ "Ie_acke*'s <3Mide. I-Y 
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Iht -gEQg£&Bi9t_Qt Biology In Indian. 

X& other countries the status of school Biology has 
been steadily Improving? but the Biology curricula In Indian 
schools have remined almost unchanged ever since they vers 
introduced* Main shortcomings In Biology curricula are the 
following*- 

(1) Biology is taken as an elective subject by science 
students* 

(8) Main emphasis in syllabus is on structure* definitions 
and explanations* 

(3) Syllabus is primitive* too machanlcal and dull* 

(4) Traditional division of the course into Botany and 
Zoology. 

(6) Curriculum represents an endless series of technical 
terms and biological names* 

(*) o X information about interdependence of plants 

and animals and on the role of biology in him welfare# 

(?) Morphological portion forms main part in syllabus* while 
physiology* ecology* cell biology* evolution* population 
and molecular biology are neglected* 

(») Curriculum has excluded the study of human biology* 

The above shortcomings are responsible to some extent 

for making biology the least popular of all sciences in India* 

In Delhi itself percentage of schools having physics and 

chemistry is 63*36 while Biology is taught in 34*gg of the 
seheols only* 
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Reasons for these shorteosrLngsin curriculum can be 
traced to the origin of higher secondary courses In India* 

In 1945, In moat of the states, elective and compulsory 
biology courses were introduced at higher secondary stage* 

These Biology courses were just condensed form of Intermediate 
biology courses* Thus all dead wood of intermediate syllabus 
was introduced into school syllabus* 

Biiaia&Jtttasl&l.4Ra.,.Q y &gtlgaX.y g ,?a;i. 

No special ts^t boohs are attempted for teaching of Biology 
in higher secondary level* The only books prescribed are those 
which are used in colleges and ars written specially for that 
level* These books are loaded with many technical terms, lengthy 
descriptions such as descriptions of different systems of Frog, 

(A textbook of zoology by Fidyarthi) end vague definitions 
as definition of caruncle In (A class book of Botany by Butta)* 
Biological Information available from these textbook a IS at least 
60 years old* practical work is Just routine laboratory experiments, 
with no emphasis on enquiry or investigation* Field work has m 
place in it* The pattern of Practical work followed by meet 
schools Is as follows, 

JMMX - Identification of microscopic slides and some families, 
description and sectioning of materials as prescribed 
in syllabusj demonstration of some experiments in 
physiology, 

Zgftlftgy - tfeaeetioa of frog and memorising technical terms of all 
systems in it* Identification of microscopic slides and 
specimens Included in syllabus* 

gw frtatoiy mmmm 

k new syllabus in Bides**** higher secondary sts«e was 
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drafted In 1964 by a special panel consisting of professors, 
readers, research scholars and secondary school teachers 
headed by Prof, p, Maheshvari, this syllabus has been 
prepared to meet the long felt need to improve the level of 
Biology curriculum in India* Based on this syllabus chew 
textbook of Biology for higher secondary school has been 
prepared* 

the alms of this book arei- 

(1) To adopt modernised traditional course* 

(2) To make pupils acquaint themselves with a number of 
different kinds of organisms, their activities, habits 
and their tissues and organs* 

(3) To treat Biology as a whole and not as two separate 
disciplines of Botany and Zoology* 

(4) To use minimum number of technical terms* 

The bock constitutes 7 more or less Independent sections* 

Section l • acme basic facts about life* 

* II * The diversity of plant life, 

* III ** The diversity of animal life* 

* Vf * Plant and animal physiology. 

* 7 * Self perpetuation or reproduction* 

" H - Evolution Heredity and adaptation, 

* VII - General, 

Almost all schools under central Board of Secondary 
Education in Delhi and in some other States have agreed to uso 
new curriculum and textbook as a trial* Since this is not the 
best curriculum efforts have to be made to get better ones* 
Therefore, teachers, professors and research workers have to 
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work In coordination to modernise the existing curriculum 
end methods of instruction in Biology. They Also have to 
convince the educational authorities, for making Biology 
a compulsory part of General education. 

Heaters of the UNESCO planning mission have studied the 
syllabus and textbook prepared by the panel headed by prof* p« 
Hoheshmari* with a view to rendering assistance to the panel, 
the members have given some suggestions for further improvement 
and these are as follovsi 

(1) Syllabus should be prepared in more details* 

(2) First part of the syllabus should include theme about 
the Inter-relations of animals and plants with each 
other and with the envior ament* 

(9) in studying plants and animals special attention should 
be given to the types which are practically important 
e»g* mammals,earthworms, cereals etc* 

(4) The sequence of the teaching of zoology part can be Changed} 
it should start with the course of luvetebrates and through 
Hemichordata bo connect them with vertebrates* The 
shaping of this course should be done in phylogenetic 
order* 

($} During studying the process of photosynthesis, “cosmic* 
role of green plants should be given more attention* 

(4) Development of animals should be properly done* 

(?) There should be one separate unit on * Ecology 4 * 

(8) in syllabus the list of practioals, experimental work 
and list of excursions should be given* 

(•) Teacher* s guide should bo prepared* 
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ANALYSIS OiF BSCS 


(YELLOW VERSION) * NUFFIELD MATERIALS 




Toplat 

cell 

Ideas* 

U> 


(a) 


(b) 


(«) 


<4> 


All living things are composed of cells* 
Structure of plant and animal cells differ* 
There is variation in slse of cells* 

The shape of cells are also variable* 
Electron microscopic structure of cell* 


BSCS 


1 guffield 


Consents 


Animal eell Is compared 
with plant oell| and 
differences and resem¬ 
blances h&vt been brought 


;Living things are made IIn BSCS, detailed 
\ ■ 

;of common units of lstructure of plant 

i 

structure called cells* 'and animal cell,their 
i | 

structure of plant and ;resemblances and 


out by a diagramatio sketch;animal cell is described; differences are given 


pp.57,58, 


tin very short without 


Huffield has 


proper figures* pp, 70,7 If ailed to present 


(I) 


differences and da- 
tailed structure of 
•plant and animal cells 
Historical aspect of 
[birth of 'cell theory' 
is not given* 


To illustrate slse of Slse of the cell is 
cell, various examples are not mentioned, 
given ranging from tf«B*C* 
of man, bacteria, nerve 
eell to bird's egg* p dl. 


practical* Both use 

t 

the observational 
Approach for the 
practical* 

In Nuffield subidea 

i 

regarding sine of 

l 

|eell is net brought 
out* Thfe Important 

j 

and interesting idea 
should be mentioned 




Nuffield 


Comments 



BSCS 


This idea Is brought out This is not trough out Practical*So 
1 oy presentation of figures while discussing cells, expert seats. 

| end photomicrograph* of Difference in shapes of 
j various animal cells while bacterial cell is only 

t > 

\ discussing cells* mentioned while present¬ 

ing bacteria* 

Ld) it revealst 


t U) 

Cell wall of fibres Mot discussed at all* 

This important modern 

{ 

] 

i 

of cellulose* 

knowledge of cell 

■ (ii) 

Cell uemberame with 

structure le diplorably 

i 

pores* 

omitted fron Nuffield 

i (Hi) 

Endoplosaic reticulan 

texts* 

\ 

i 

in fora of tubestcoat- 

practical* Be 

i 

ed with ribotontstftesttdr 

experl nents* 


throughout the cyto¬ 


i 

)< 

plasm. pp»123,126. 



I iittfti ( fi ) 

f 

7 

ibideas t (a) 

I (W 


in. 

Many activities go on^the cells. 

Mostly controlled by ensynes* 

Coenxymes are essential to chemical reactions 
controlled by ensyne and not used up in the reaction* 


> < 1 ) 
Ui) 

(ill) 

(It) 


(c) Energy for tha cell cones from glucose* 


i 

Several kinds of (1) Ensynes bring about ! In BSCS * information 


ensynes in each cell* 
Ensynes are proteins* 
Ensynes can be purify 
•d* 

Knsyne action is con* 
trolled by h*at» PH* 


chenicsl changes o: 
nany kinds* p *100 

am 

(U) This subidea is 
pressntsd at ons 
place and is net 


is available in one 
placet nost of proper* 
ties of ensynss are 

i 

discussed In general* 
In Buffield it is not 
discussed in general 




Huffield 


Comments 


BSCS 

asount of enzyme and discussed In detail tout with reference to 

temperature* pp.110-122♦ in general* particular enaynss* 

practical) In BSC8 
enzymes experiments 
include demonstration* 

In Huffield * proper¬ 
ties of enzymesy mostly 
investigatory type 
along with sons demon¬ 
strations. arc gi ven* 

P.1B2. Shis Idea it not This is important aspect 

brought out* of enzyme reaction which 

has been mentioned in 
BSCS where as in Euffield 
it has net been mentioned 
at all* 


(1) From ASP energy it Under * Respiration" Both texts hate brought 

used up for breaking there is vtry little out general idea in 

gluoose* discussion about energy their own way* 

| (11) Energy released by release* 
t reaction can make 



4 molecules of AfP» 
thus net result is 
ft ASP molecules* 
Electron transport 
chain la discussed 
briefly* 
pp*l29»194* 



I Idcas t (3} For genetic confcinuty, division or reproduction 
of cells* 

[ ahldcan U) Cell grows large end divides i&tn tvo| oany changes 
tike place in nucleus. 


(b) two types of cell division! 
(1) Mitosis 


(li) Melosis is a reduction division by which 
genetes are forced* 


BSCS 

Nuffield 

Constants 




[ (1) Cell grows in else (i) Except gaaetes all 

In BSCS process of 

1 (il) Chroooeonos appear 

ceils are produced 

nitosis it given in 

inside the nucleus 

by adtosis* 

detail* but mm of 

(ill) Nucleus divides into (ii) original cell 

different stages art 

two and ultimately 

(Sr diploid) 

not given* 

two cells arc formed. 

Bn diploid 

daughter cells 

C»a diploid) 

p#48(Xl) teachers 

guide* 

In Nuffield* nans of 

different stages are 

given but details are 

not given* 

(1) Chronosons nakc 


practical) BSCS has 

replica* then each 


followed observational 

goes to daughter cell 


approach where as 

(il) implication of 081 is 


Nuffield has followed 

also given* pp,ldl»Hd« 


both investigatory and 

|(iii) in anlnals,sans as in 


observational approach, . 

plants except no new 

cell wall for is across 


# 


Biddle of SiAiflle* 




BSCS 


Rum«u 


Comments 


W(U) 

(1) It occurs Before j (1) Heiosis is a process 

l 

gametes are fomd* j By which gametes art 

(U) Two divisions results j formed. 

\ 

in formation of 4 |(ii) Number of chromo¬ 


cells. 

(ill) Gametes with half 
number of chromo¬ 
somes* 

(iv) There is exchange 
and recombination 
of parts of chromatids 
during miosis* 


soaes halfed the 


In Beth same ideas 
are presented* 

In Nuffield exchange 
and recombination 
of ohromtin mater* 
lal le not mentioned 


original number, 

! gametic -cel l 

I original cell 4 haploid thioh is my lm» 

L „ . gametic cell . . 4 , 

to diploid) (n, taplol4) P«t»nt point. 

practical! In BSCdy 

no experiment, 

In Nuffield 1 

investigation* 
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gubtoaU iVlruses 

U) Viruses are smallest living things* 


gphldetn (a) 

m 

<«) 

( 4 ) 

(•) 


Vim It a l&tin word waning poistn. 

Shape and alas la variable* 

Structure of plant and animal virus differ in sow 
points* 

Viruses reproduet inside a host cell* 

Viruses have characters of living things* 


BSCS 

Historical descriptions 
regarding discovery of 
viruses* pp*181,188, 

.) Bod shape, rounded, 
tadpole * Illustrating 
sow axamplea* 

) Variation in sise from 


j Nuffield _ 

| Historical description 
is not brought out* 

sthis suhidea la not 
brought out* 


Consents 

Xn BSCS * Approach 
la historical, and 
•haps, sise arc 
described in details, 
vhereae Huffleld has 
not described these* 


16 m& to 460 sta., show-1 
ing examples* pp.185,1 


r host plant virus » HJU * 
Protein coat* 

| Most aniwl virus*DHi +: 

j 

Protein coat* 
i U)Details of repredu* 
etion of baetfiophage 
lnslda bactrial cell 
1 * given* 


| Sow virus particles 
consist of swll number 
of complex single con* 
pounds* p.57 (XX) 
Existence of viruses 
can destroy baeterio* 
Shags* p*27(11). 


Xn BSCS * reproduction 
is dealt to great 
depth and all changes 
in vims and host are 
given, Xn SuffleM such 
ideas art net dealt^vith 
uhlA la A notable Omisaien 







(ll)ii Tim eater la 

I 

I 

tin host cell) It i 

t 

\ 

cheats tin aotlvitiw 

T 

of cell to need of Iti; 


| own* pp»186jlS7i 

| 

, (1) fiwei «Hr(o ! Sot dealt 
mtatiosa. | 

b) tlmei ihov {OMtle ! 

[ reeoiblaatioBi 
|)ID Tirnei shew H j 

' repUeation* i 


: taffleld hat failed to 

j 

: bring oat dleoaiilM oa 

> 

i the peoaUar potltloa 

i 

j reeapled bp viraiei. 

it 

! bperlMta are not 

v 

i 

■ given la both) 
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TopIq i Microbes 

Bacteria* 

IMS* ( 2 > Bacteria are very eaaU Micro-organisa*. 

Mtet (a) Ihe discovery* 

(b) Sis# and shape of bacteria is variable* 

(c) Cell of bacteria consists of different parts* 

(d) Bacteria require a variety of substances for 
their growth* 

(e) a sexual reproduction takes place by eeans 
of cell division* 

(f) Semi reproduction takes place between 
two strains of bacteria* 

BSCS fuffield Consents 


U History of discovery History of discovery of In both sans treatuent* 

bacteris is brought out^ 
out* | *00(11) * | 


(i)Sise Is variable frost 
0*2 it in width and 
fron Htt to IQflL in 
length* 

liJDlfferent foras 
(cocci t bacilli) 
spirilla) and their 

arrangement i f givtn* 

i« Detailed structure of 
oell*vith coll wall) 
eytoplasade nsaborare» 
nucleus t nucledns, 


(i) Bacteria vary in practical) in n>ua» 

sise froa.2tl to Htt jisveaUgation on Oharactors 

i 

and average is abeufejof bacteria and effects of 

| idles 

18 * P.10 (II). jantib A on different bacteria, 

(il)Kach fern with its .In fuffield) aicroWLclo* 

sise and arrangensntgical techniques are 

i. u™. ^ ^ 


It is not dealt at all* fo ejcperinsnts* 







I 


rscool* soi UN bodies 
il MBtlOWd. 


cell-division takes 


jjtijUetaU structure of taoterla require beef : Nutrisnt required by 
cell veil i> gif*#* gitraet baeto peptone ■ baoterie for growth ere 
Mostly heteroitoyta* eni heotoeger to grov> seationed in both* But 
•om ere saprophjtes end ? .19lE). j Idee autotroph* or 

tow are antotrephi. (ii) Idee of autotra# hetewtrphe ie not 
pp.lOS-SOl. or heterotrepha ii not broutfrt out in Nuffield* 

motioned* 

In favourable eonditieai *hen right food ie U BSCS . detail! of 
cell-division takes given mltiplloatlon jsell dlvliloB are preseatei 
Pl* w , ; of haeteria takes Nhereaa in Nuffield 

plate. P.W(II). j detail* are net given, 
kl) Eistorioal deaoription i there ii » watte* i sexual repeeduetioa i* 
t regarding dissever? of 'shout sexual rape* jquite an interesting and 
I sexual reproduetioa la faction in bacteria, Important aspeet of 
haeteria is given. j >eterial life* this is 

|U)Datilli end advantage* i |agala a aetahle oalisieB 

of sexual reproduetioa j ; in the NaffUM hiology, 

ere also brought out* i , 9 axpwiwat. in both. 

i 

PP* 201*206* ; 


baottrial lift* Ibif it 
j again a ootablt o*Uii#a 
| in ttt MtiiU biology. 
Ho «cptfi»ait ia both# 



sor 

floalc i Microbes 
ftubtoolc i Bacteria and Health 

Concent , Bacteria play very Important role in human Ufa* 


Subconcept t (a) Some bacteria are harmful for human health* 

Cb) Many bacteria are useful and essential to many 
processes going on in the life* 

BSCS Nuffield ; Comments 


pathogenic effects of i U) Bacteria pollute the In both same ideas 
bacteria are discussed water, air and food, have been brought out* 

I i 

in details, pp.113,181, j Methods are discussed: 

197 ,200,310*13,££1. [ by which pollution 

! i 

: can he reduced to 


s&nimtM* ; 

(11) Disinfectors art practical* In Nuffield 
used which hill to study the effect of 
bacteria, what ! disinfectants on 
strength of disin* i bacteria. 


p) Nitrifying bacteria 
I and nitrogen fixing 

[ bacteria are iapor- ; 

taut for life* p.ldS* 
il)Bacteria are uaeful 
in some ways In 
digestive system* 
p.192. 


feotant is used end 

\ 

how it is used in 
practice i» discussed* 

i 

pp*31*37 (II) 

(i) Bacteria used in fix* In BSCS * to study 
lag nitrogen, ' offsets of various 

p,189 (V) f*3w ; antibiotics upon 

| different bacteria# 

(il) Bacteria and food* ■ Demonstration. 

9*30 II 

) 

) 

i 




£6 


BSCS 


Huffield 


COBQWUtS 




pi) Hole of bacteria as 
decomposers Is discussed 
in detail* pp. 161-165* 

i{it) Many antibiotics art 

8 

derived fro® bacteria* 

I p»21B# 

i (t) Bacteria are useful in 
industries* pp*224-226* 


;(lii) Bacteria as decos- 

posers are discussed 

P.75(in) T,0* 

(iv) Antibloticsbbtained 

iron bacteria are 

discussed* 

pp*41(n},66,94<Y} 

T»G* 







87 
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'fonle : Plants 

ffibtosie s Diversity among plant* 

|deas t (1) There are diverse fora of plants* all of 
which froa plant kingdom* 

ftnbideaa t (a) Plants which have no flowers are cryptogams. 

(b) plants with flowers are called ph&nerograms* 


* BSCS Nuffield 

Comments 

|(i) Thailophytcs includes jfain groups of plants In both projects» classic 

Algae and Fungi. Some with thtlP special 

fleation of plants is 

adaptive characters features has been 

given but in BSCS features 

exhibited by mosses !discussed properiy* 

of main groups arc not diseu* 

and liverworts are p t 3(X) Table 5* 

ssed* In Nuffield class!- 

discussed in details* 

fication is ’discussed in 

Life cycle of a mass 

proper way bated on Ohara- 

is deftlth*pp*28W&8» 

eterieties* but evolution 

(ii)BVolution of sexual 

of sexual reproduction* 

reproduction In Algae* 

economic importance of 

Algae and world today 

Algae* Algae and space 

and economic importance 

travel are net discussed* 

* of Algae is discussed* 

practical^ In BSCS* 

pp*250*£68« 

to get knowledge about 

|il) characters of vascular 

variety of plants and 

land plants are diseu* 

their features* In Nuffield 

saed* History and fea- 

sorting living things into 

tures of primitive vaa* 

group* end demonstrations* 


oular land plant Phynla 
is discussed*pp. SSS *fiW« 


i 



n 


BSCS 


Nuffield 


Comments 


lf)Hov the primitive type 
of vascular plant | 
provides starting point 
for consideration of 
the evolution of leafy 
, rooty arrangement of 
: supporting and conducting 
I tissues and protected 
f sporargia Is discussed 
in details*pp.£70-273. 

i)Plants with naked seeds 
i.e. Qymnospera not 
; discussed. 

^Important evolutionary 
! steps in production of 
the seed are described* 

! P*S75« 

l)PUnts in which seeds 
are enclosed inside of- 
avy l.e. Anglos perns 
are discussed briefly* 
r)Hith reference to 
following points a 
; vehicle for sperms# 

| the importance of 
flowers * the protection 

of seedj and the lost 
!*»tophte*PP*27S*S7»* 


This idea is not 
dealt at all* 


In BSCS - evolution of 
different parts of plants 
as indicated by primitive 
land plant is discussed 
but in Nuffield It is not 
so* 


(i)Gysawsperas dls- 
cussed under 
classification* 

(il)Iaportant avolu- In BSCGy the evolution of 

and 

tionary steps In pollen tube, seed ate the 
production of seed female g&atophyit are dia- 
are not discussed* cussed whereas in Nuffield 
(iil^iffsrent parts it is just descriptive like 


of flowery diff¬ 
erent kinds of 
pollen grains., 
Insects and 
flowers are dis¬ 
cussed* pp*U7> 
118 , 120 , 121 ( 11 ) 


traditional books, 

In BSCS* sore emphasis is 
laid on evolutionary steps 
leading to the modern land 
plant* 

practical) In Bscs, only 
observatteas. In Nuffield# 
observation# experimen¬ 
tation and demonstrations* 








**■ 


BSCS 


Nuffield Ooiaaentfi 


|iv)Under the importance {i?)Foraation of pollen Pollination and fruit 
of flower* pollination gr aiw ovules ferti- dstslopasat are discussed 

is discussed* pp*S76* lization Is diseu* in both emphasising the 

£77, ssed*pp* 133,141(11)* aw» points* In BSCS* 

jf) Formation and detelop-(v) PdOination and ways ways in which flowers 

asnt of fruit is die- in which flowers ensure cross pollination 

cussed* p*277, ensure cross is not discussed. 

pollination is Practical! In BSCS m 

described*pp*134 f experiment* 

l 

! 135|iaf?(II). In Nuffield * Iiwestigatic* 

(ti)For nation and dstt» 
lopnent of fruit 
Is discussed*p.133 
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yosic t Plant 

M iiftkiS* Mushroom & least 

jjgjSft& i fungi arc plants which do not hate chlorophyll* 

subldeast (a) Slime moulds shotnj characters of plant end 

animal* 

(b) A true fungus ts always composed of hyphen* 

(c) True fungus has sons adaptations to land 
environment, 

(d) Fungi are useful to human begings In some Hays* 

(e) Sons fungi have harmful effects* 

(f) feasts are different from true-fungi In some 
characters and are very useful* 


)Frultine body and 
' spores of slime moulds 
resemble plants* 
i)Plasmodiua stage re¬ 
sembles animal*p*23E* 


ruoture of Orphan has 
•a discussed by refering 
Rhlsouus as an example* 


Suffleld i Comments 

\ 

m n mmummnmnmutmm w mm 

This 1» not mentioned* 1 In £*08, Slime moulds, 

{ 

fungi are not true : mushrooms are discussed in 
plants# p*B3(X> general and In brief. 

Bhlsopus is illustrated 
as an example to dhow 
structure of hyphae, and 
reproductive parts# 

Colonisation of Adaptations of fungus ore 

penlclllua dealt nicely# la RuffleId, 

Aspergillus a nd ’•fungi 11 as a separate topic 

ttuoor Is discussed is act dealt# Some names 
in «1moU on vHt and descriptions are given 

competition between in eeansetton with*lgainst 
non-green plants* ; disease* f microbes etc* 
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¥ 

¥ 


BSCS 


HCFHELD 


©KMEHTS 


j,(i)Adaptations of fungi 
art discussed with 

r 

' reference to (p large 
number of spores (U> 
Zygote, which; hat got 
thick miitint veil* 
i) Fungi used for eating 
ore disoussed. 

(il)Bow antibiotic aft 
produced by fungi e»g« 
psniol Ilium and used 
by mu, is disoussed. 
i pp.880,821,233* 


Structure of penoUiun it 
discussed in very brief. 
P*50(11) 

Adaption* are not 
discussed. 

Penicillin as an 
antibiotic is disco* 
seed. p.49(XI)« 

Role of fuAgi in 
succession, symbiotic 
role with pleuroooccoid 
algae is discussed# 

P.234(17), P.173UII) 


DSpoiUge and decay of 
various living and 
nonliving things by 
fungi are discussed* 

11) Diseases of huaan 
beings caused by fungi 
: are discussed. P.836* 


In Huffield adaptations 
of fungi are not dis* 
ouased which should tare 
been wntioned. 

Practical! In Buffield, 
practical work and 
demonstration. In BSCS, 
microbiological techniques 
and demonstration*. 


in BSCS, usee and harm- 
fulness of fungi are 
discussed. In Kuffiald, 
only usee are discussed, 
least is dealt in nice 
way in both except that 
in Huffield details of 
sexual reproduction are 


! not given* 

)I«ait do not form hyphae. (i)Shty reproduce by practical* in B8C8* to 
)?hey reproduce a^sexually budding compare fermentation of 

by budding. CUfteasts can be haploid different sugars by yeast, 

i er diploid.p81(T) 







Nuffield 


Inhere are different 
strains of yeast* 
^Sexual reproduction 
it known in yeast* 
r)U«e of yeast are 
discussed in details* 
p»£39* 


Consents 

'pTocv’calT In Bscs ~ 
(iii)Sexual reproduction To study anaerobic 

takes place in yeast netabollsn* 

(8 strains)?.83(V) 

In Nuffield* to study 

(it) Life-cycle of yeast 

effect of heating on 

is discussed* 

sugar asking and 

(v) Uses of yeast are 

to nske vine and bread* 

discussed in details* 
pp.U0(ff),4£(m)» 

89(V). 

(y!) Mutation in yeast is 


dsalt in brief* 

p.wcn. 





Tool o i 


Plant 


a» 

SmaM* Stan 

JUSM> (1) A bed is condensed shoot of a plant# 

Subideas i (a) Vegetative bods develop Into stem end leaves# 

i 

they occur at the tips of branches and In 
axils of lsavts# 

(b) Plover buds art those that give rise to 
flavors* 


BSCS 

Buffield 

Comments 

Hot dealt* 

i 

hot dealt* 

! 

Xn BSCS and Huffield, there 

is no mention regarding 

vegetative and reproductive 


t 

buds* 


ideas* (£) the stems of plsnts vary In texture» slat 

fora* structure and rate of grovth. 

fluMdeasi (a) stem of plants are either soft or voody# 

(b) The grovlng rats of the stem might differ 
In different plants* 

(e) the stem Is made up of different types of 
tlssusi vhloh again vary In different plants* 

DVhsn stem is soft* it Is this idea is not at Perm, texture* etrusture of 
knovn as herbaceous plank# all mentioned* stem Is described in brief 
11) when stem is hard* ; in BSCS, vhertas in BuffielA 

this idea is not at all 
brought out* Xa both* 


they are vcody plants* 
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n BSCS 

Huffltld 

Consent* 

|)5h© fora of tree 


modifications of stea 

1 « m&inly duo to form 


which art useful to tan 

md structure of otenu 

1 P.903. 

| Boas plants art quick 
(rowing* 

,) 3 on» plants art slow 


are not discussed* 

growing* 



Anatoay of a dicot 

It Is not dealt* 


Italy difference? 


' 

f fros aonoootjf Aealt • 

■ 

Idtasi (3) 

There Is growth In thlncknese of stem* 

Stibldeaat (a) 

Growth la thickness takes plans through 


the activity of caablun* 


)04ntblum tails undergo 

It is not at all 

In BSCS# Secondary growth 

division ami fora 

asatlomd* 

of etaa la given In brief 

ctsbiua ring* 


hut in Suffitldy this 

)CiBblun ring outs 


Idea is not brought out* 

icoondary stylos on 

, dotsr side and 

itcoadary phloem on 

tobr #idt*p*304. 

)ths rats of lnsrtaso 

In thickness tarlts 

assording to ssasoa* 

P.3Q6, 
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Ideas i (4) Water* minerals and food materials are 

transported through stem. 

ftubideas i (a) Xyl*m is responsible for upward movement 
of materials* 

(b) phloem is responsible for downward movement 
of materials* 


BSCS 

Nuffield 

Comments 

t' mr 

(i)Xylea is made up of 

Through xylem vessels 

In both, same ideas have 

| iraoheids or vessels 

water travels up the 

been brought out except 

and other tissues* 

stem to leaves* 

that in Nuffield tracing 

1) water and mineral 

P.13KIII) 

of radioactive sucrose 

materials absorbed 


containing is described* 

by roots are conducted 


through xylem tissues 



to the leaves* pp*304* 


305. 



i(l)Phloem consists of 

(i)organlc substances 

Practieali In BSCS* 

sieve tube, phloem 

manufactured in leave* studying structure of stem 

parenchyma etc. 

are transported to 

with regard to its 

i) Organic food 

different parts thro* function* 

substances mantis 

ugh phloem tissues* 

In Inteatlga- 

factored in leaves 

■ 

tion with reference to 

reach different parts 

upward flow in stem* 

through phloem tissues* 

; 





Toolo i Plante 
mmsi Roots 

Idcan Root is the part of plant which develops from 

radicle and grows away from the light in the soil* 

subideaa i (a) Root systess of plants are mainly of twotypes* 

(b) Adventitious roots develop from different parts 
of plants (except radicle) and have different 
functions* 

(c) There are different regions in a root* 

(d) Root is made up of different kinds of tissues* 

(e) Structure of root is adapted to Its many functions* 


BSCS Nuffield 

DFibrous root system It is not dealt* 
which is typical of ■ 
oonocotB, 


,i)Tap root system which 
Is oharaeterstlc of 
dloots* p.300. 

’ j 

I 

Hot at all mentioned*; 


Comments 

In BSCS* types of root 
are mentioned except adventi¬ 
tious roots* which are also 
important. 


Different regions of (l)Thls idea has been In BSCS* different regions 
root are described brought out* struoutre and functions of 
toy well libelled (ii)Dlvision of the cells root are dealt in proper 


diagram. ?ig**16*B* 
?» 310 . 

TS*of roots has j 

•pidermis* cortex 

r > 

*ad vascular tissues* j 


of root tip in Bean way* But in Nuffield 
and how to measure struoutre and function of 
root growth is dis- roots is not dealt* 
cussed*pp*70(I)*48(7).Practical! BSCS* experiment 

to study root in connection 






ftttffltld 



r (l)goot absorbs water (i)Root absorbs water 
and taloeral salts (ii)Root l^ra ^are vater 
froB soli* absorbing region of the 

(U)Conduction of root* P*19fl(ni)* 


with it> ^V7 ^005 . 


[ absorbed Material* 

I* 

|U)Sttpport* 

|iv)storage* 

‘ P*310« 
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} 


I 


TqdIq i Plant 
SubtQPlo i Photosynthesis 


j Xdtast (1) Green plants In the presence of light and co g 
j manufacture carbohydrates* This process is 

; called photosynthesis. 


publdeas t (a) Green leaves of plants are aaln organ* of 
photosynthesis* 

(b) Light Is necessary for the manufacture of food 
in leaves* 

(c) Cog i& necessary for manufacture of glucose In 
plants* 


(d) Oxygen la produced during photosynthesis* 

(e) Most of photosynthesis is carried out in seas* 


j BSCS 

Nuffield 

Comments 

|i) In leaf chlorophyll (i)Structure of green 

Approach is the same in 

is located in ohloro* 

leaf Is dealt in 

both projects* In both 

1 plasta* 

detail* P*138UII)* 

whole process and all 

|Ui)Hature chloroplast (ii)Chloroplasts are 

events of photosynthesis 

! 

contains many granyu 

disc like bodies 

are discussed in details 

Ul)Eaoh granum is made 

containing 

using some chemistry* 

up of lamellae which 

chlorophyll* 

In Nuffield* amount of 

ultimately consists 


photosynthesis occuring 

of protein| fattjy 


in seas is very Important 

substances,chlorophyll 


and interesting point and 

and other pigments* 


Is not mentioned* Photosy* 

tv) Chlorophyll a*fc» 


nthesls and respiration 

xanthophyll and 


as two opposite processes j 

carotne are present ^ 

. . . . _ -M-4 P-a*>. 


are discussed in Nuffield* 
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BSCS 

Nuffield 

Comments 

flight energy 

(i)Cloroplyllst mainly 

practical* In BSCS* 

absorbed in the 

absorbs blue and rad 

experiment to determine 

regions of violet* 

j 

light. 

that presence of chloro¬ 

blue* orange end red 

Cli) Energy is used to 

phyll in the leaves is 

is used for 

vavelength^synthesis* 

split water molecules. 

necessary for photosyntheaif 

log energy rich com- 

P*138(111). 

In Nuffield* observations* 

pounds* P.28B* 


tests for starch* 

|i)LIght energy absorbed 


Experiment includes 

| by ohloroplyll is used 


tracing of radioactive 

; to change ADP to ATP 


carbon atoms in sugar 

| and to split water. 


formation. 

f High energy hydrogen 

Hydrogen reduces Co g 


‘ compounds react with 

to sugars aid other 


r 

| Cog and ultimately 

organic compounds* 


L 

glucose* is formed. 

pp. 148-180(111)* 


i)Water molecule is 

i Oxygen is released by 


broken down and oxygen 

splitting of water 


[ is released# 

molecule. P.146(111). 


il)?hls is confirmed by 

t 


using heavy oxygen. 

1) 9pjf of total photo- 

Xt is not dealt# 

■ 

' synthesis is carried 

out by aquatic algae 

; in seas# 

h - * *•* 




P.397. 
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ToolC i Plant 


ldtftftt 


vt 

Reap^se 

Plants respond to their environment. 


(a) Troplsm Is a response that plant makes to a 
stimulus* 

(b) There Is sons mechanism bp which plant responds* 
There are a number of compounds Which bring about 
plant growth* 


BSCS 


Hums u 


Comments 


Seedlngs respond to the In BSCSj the Idea of 
stimuli of light and troplsm, phototropisa 


gravity* P*196(n). 


(i)Raiponse of plant 
towards gravity Is 
geotroplsm. 

iijSegattve geotroplsm 
of stem and positive 
geotroplsm of roots 
have been discussed* 

U)Hesponse of plant 
towards light is 
phototroplsm* 

i i 

|l?)Phototropism of shoot 
and root is discussed* 

P.330, i 

Experiments of Jensen, Experiments of Boysen* 

i J 

D«rwln and went are Jensen and Wsnti with 

I 

liven with their con. ■ their results are ; 
elasions* p,330, dlsoussed*pp*107* (5Z\ 


and geotroplsm are 

described In detail, 

whereas in NuffUld the 

Idea of response In plants 
just 

1 8/mentioned and not 
discussed in detail* 


Historical discovery of 
plant growth regula 
is dealt in both* 



m Ate a 


1, 
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BSCS 

Nuffield 

Consents 

l,(i)iu regalatiB 

IAA It effective In 

In BSCSi NU and 2,M 

elongation of eelli> 

very mil concentre. 

are alio nentlond, Bov 

(li)Hov UA offecte 

. tloni for growthi 

UA proaotei growth li 

growth hu teen 

Ptl9?(I7). 

dlioumd In oortenta 

dlicusaed In details. Ms point It not 

interesting way In BSCSi 

;iU)0thor ocnpounds such 

dealt* 

In ButfleUi this point 

as NAA and 2|4*D 


li not discussed,f 

which alio proaote 

l 

i 

Praotloalt BSCS deals 

growth of plants 


with observations of growth 

are dlsousssd* 

i 

in pints and studying the 

effect of auxins on growth 

of plants. 

In Nuffield) exponents 

are organised to study 

and observe the effect of 

UA on young Shoot. 
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foBfq Food 

IMli necessary as fuel la respiration for maintenance 

and growth. 

ftubldeati (a)Food stuffs can be grouped according to their 
eheaioal constitution. 

(b) They can be detected in food by chemical tests. 

(c) Material and energy of food stuffs forat cycle along food 
webs* 


— 

BSCS 

i)Food stuffs of various 
typss ore discussed 
under the chapter it 
digestion and nett 
ssparatoly.pp.387,393* 
Their cheaical teats 

t 

! are also given in 
laboratory guide. 


Nuffield Consents 

Main olassss of foods e.g* i n c Xft #M » of 
oarthjrtotM, f»ti,protlns ) j. 00( j m dla0UIMd lB 
ulti, vitamin in diicritei ^ 


and it Is mentioned that 
they differ chealoally 
from dne another. 

Cheaical tests of food 
stuffs Is givtn* 

Materials and ensrgy con¬ 
tained in food stuffs flow 
along food webs from 
producer to consumers to 
decomposers. Pp»58-d4(in). 


not as a separate 
chapter in teat, 

In Nuffield) discussed 
in detail. 

Practical) In BSCS, 
to test food stuffs* 

In Nuffield, testing 
food for different 
stuffs. Use of food 
calorimeter to 
estiaate calorific 
value of food. 
Demonstration. 
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TopIc i Animal 
SubtQDlc t Digestion 

Idiai Large food molecules are broken Into smaller 

ones by process of digestion* 

SWftl' H fl* (*) Digestion is controlled by ensymes* 

(b) Different animals have different processes of 
digestion* 


BSCS Nuffield Comments 


the forces of break 
down of large molecules 
Id smaller ones is con- 
| trolled by ensymes* 


;i)Unloellul«? organisms 
such as parameolum 
have intercellular 
digestion.pp»347- 
348* 

i)In multIcelluar 
organisms» digestion 
is extracellular and 

i the process is carried 
out in a canal or tube* 


in both, same points 
have been brought 
out* 


In BSCS, digestive 
system of different 
types of organism is 
dealt but more emphasis 
is given on human dige¬ 
stive system* In 
Nuffield, digestive 
system in general and 
human digestive system 
in partlunta cr is 
described* 


(i)Large molecules of food 
are broken down by 
heating with dilute 
adds* 

(il)Cheaioal processes of 
digestion are controlled 
by enayn»s*pp* 97*100 
(III)* 
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BSCS Nuffield comment* 



jLjpigsative system is Digestive system of nan 
discussed with is dealt in details with 
reference to Hydra» reference to parts of 
Earthworm, and man* canal, ensymss at work 
pp,385*3D2* and process of absorption* 


Practical* in BSCS 
observing digestion in 
parapBolua in Nuffield - 
investlvation and 
demonstrations* 


In man • digestive pp.94-97(III)* 
canal and functions 
of various parts of 
it are mentioned* 
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§ubtQ3lg i Transportation 

Idfifll* Digested food molecules reach different parts 
of body through process of transportation* 

^ideast (a) In snail organisms food is transported by diffusion* 

(b) organisms of greater size and complexity have blood 
system* 

(c) Some organisms havs lymphatic system* 


BSCS 


Nuffield 


Comments 


turns porting system Transporting system is 
in small organisms is discusasd in general* 
discussed by us in g- p*112(IV)* 

| description and 
| diagrams * pp« 30B-399« 

i(i)Dstails of blood Insects havs no 

vascular system has capillaries and has mo- 

been brought out in giobin is also absent. 
e different organisms p«U3(IV)» 

| such as ffardra»Flanarta m 

\ 

S Earth worm and Grass- 
I hopper * 

(ll)Bbod vascular system Blood vascular system 
of man is of thefalossd of smn is discussed 
type. Heart,arteries> in detail* pp*U4-120 
! veins and bicod capiil* (IV)* 


In SSC$i idea is given 
with reference to different 
organisms* Whereas in 
Nuffield idea is dealt in 
general* 

In both, blood vascular 
system of man is discussed 
in details, by giving 
diagrams and figures also# 
In Nuffield - mechanism 
of heart attack which is 
an interesting aspect is 
not discussed* 


arles constitute the 
| blood vascular system* 




46 


jscfl Nuffield 

Comments 

ll)HMhul»n of toast 

praotioali It ia 

attack ia dUeussed. 

observational in both. 

pp, 402*407. 

In Nuffield) ion 

pare are four blood Then are four blood 

lnvestigationa. 

groups aad 0., groups M»iB and 0. 


(•621* ; 


1 

Ijlyiph la blood which xhis idea la not 

Idea of lympatio aysten la 

; coma out of capillMNbranght out at all* 

mentioned in BSCS but in 

valla and enters the! 

Saffield it ia not at all 

spaces between cells. 

1 

dealt with. 

(11) iyoph vessels) 1p$ 


nodes constitute the 

\ * 


lympatle system, 


lymphatic system of ; 


nan ie discussed. 

■ 

p.40B. 





4? 

$gfe£Mg» aspiration 

Respiration Is a process In which o g and Co g ars 
exchanged with release of energy* 

(a) Different organisms have different processes 
of exchange of these gases* 

4b) Different organisms hare different organ! for 
respiration* 


r 1 1 ' 

BSCS 

Nuffield 

Comments 

r 

l)In smaller organism It 

Exchange of gases In 

In BSCS exchange of gases 

takes place through 

smaller organisms 

is discussed In smaller 

tt0 “ ,s 01 dlffu,lon< 

is not dealt* 

and larger animals 

l)In organisms of greater 

Respiration of higher 

Including man* 

alas and complexity, 

' animals is described 

But Nuffield has described 

and exchange of gases 

In general* 

this idea In general and 

takes place by help 


laid more emphasis on 

of circulatory system* 

i 

the exchange of gases in 

i)Xn higher animals 

In higher animals 

man* 

haemoglobin plays an 

haemoglobin plays an 


isportant role in this 

important role In the 


: prwess* 

process of respiration* 

) lower organisms use 


In BUGS* respiratory 

volet* skint Sills or 

1 

organs of different 

' tfaoteal tubes for 

i 

organisms is brought 

respiration. pp,413» 

\ 

out In short and more 

414* 


emphasis to laid on 

' 


human respiration* 






|l)hM> 11 respiratory (i)M> as respiratory la Nuffield, only human 
oriaas la higher organs la nan are respiration le discussed 

including dlscussedi pp.S,E6, hut with Interesting side 
un ere discussed, 27(111)i lights* 

pp.414*419, (U)Seohanlan of lung Practical, In BSCS, 

emulation la deternlnatlon and ooiparlelon 

nentloaed, p. 17(111 V of Ce 8 produced la husan 
(lll)Vorklng of an bodies, 

"Iron lung” Is in Nuffield, deternlnatloa 

discussed* p»S0 of heat produced la human 

(III). todies. 

(iv)Wtifloial resplra. 

tloa Is mentioned, 

(r) Relationship of 
physical education 
and gas exchange li 
brought out, 



Excretion 


Ideas * 


auhldeasa 


The removal of the waste products of astabolira 
is known as excretion* 

Different organisms have different organs 
and ways for removing waste products* 


I BSCS ' Nuffield 

)ln mil organisms Kot dealt, 
( par&meolutt and Hydra) j 
it is through diffusion* j 

P»4E1» | 

3)h planarla system of tubes 
i flams cells in end) does 
the excretory function* 

pi42£« 

»M!BS»M«rtdU j 

its excretory organs and 

t 

its found in various parte 
of tody* p*422, 

I Mphlgiaa tubules are ; Exoretor 
wcrstory organs In j their fv 

wthropoda* p*423. ; and proc 

) Excretory organs and 1 exeretlc 


Excretory organs* 
their functions 
and process of 
excretion in man 


process of excretion in j are dealt in great 

r 

wn are dealt in detail* detail* pp*21SM®l# 

tp.424.428* Kidney as an organ 

| of adjustment is 

! dlsoussad* p*22KT)< 


Comments 

In BSCS, excretory system 
in different organisms is 
dealt mainly using diagrams * 
whereas in Nuffield only 
excretory system of min is 
dealt with* 
practical* Xn BSCS, 
investigations* 

In Nuffield, no experiment. 

i In both almost the asms 

i 

details of human excretion 
are given except that in 
Nuffield more emphasis is 
laid on the homestatlc 
aspect of kidnay* Kidn ey . 
; U-4ea l t os an Impo r tan t 


organ* 

practical, In BSCS, No 
experiment* In Nuffield, 
observations and demonstrat¬ 
ions • 





so 


Coordination 


i dsai i 

midin » 


Multicellular organisms have special as ant of 
coordinating the activities of cells, 

(a) Coordination is brought about partly by 
nervous system* 


(to) Coordination Is brought out partly by endocrine 
system* 

BSCS Nuffield Comments 


1) in lower animals 
nervous system con* 
statutes the net of 
threads and extends 
throughout the animal* 
P.437* 

i) Evolutionary develop* 
»nt of central 
nervous system,?*438* 

U)Central nervous system 
contains neurons which 
transfer impulses from 
receptor cells to motor 
neurons which lead to 
enseles* 

) In man * brain spinal 
«erd and network of 
nerve* are discussed 
under nervous system* 
M»* 


U)It Is not dealt but 
history of nervous 
system is discussed* 
p»186(I7}* 

(ll)There are three diff¬ 
erent types of nouroas 
' based on their functions 
■ (i)Afferent(sensory) 

| CD Efferent motor) 

; (illAssociation 

i 

neurons* P*187{IV). 
(iii)in min * brain» 

i spinal cord* and 
5 nerves are discussed 
; under nervous system* 
j P*19KI7)* 1 
I Receptor*» tension of 
: muselos and molars 
: discussed* P*»KXV). 


In BSCS, nervous 
system of different 
animals is given in 
brief and that of man, 
in detail* 

In Buffleld, tenoral 
.description of nervous 
system and history of 
nervous system are 
mentioned* 

Kervoum system of man 
alec is dealt in detail, 
practical! In BSCS, 
observations in 
Buffteldoobsemtlons 
and demonstration* 

Sens Ideas hate been 
brought out in b#& 
projects* presenfestica 
and approach are al» 
most the same in both*,. 



motors, effeetors» 
iioiory and motor 
jjtufoot aw also 
dijauBsed In detail. 

[DEudoorim system 
tactions by secret- 


(i)Non nervous coordination 
by naans of hormones 
la discussed. 


practical* In BSCS) 
to detect the effect of 
reproductive hornones 
on organism In Huf field# 
experiment is a long- 
tarn investigation* 


log hormones# Is discussed. 

Itfsposs are produced (U)Horaones are substances 

it one place and are produced at one place 

affective 

usd at another place* an^at another place* 
M44* P.IW). 


i)Hor nones are generally (ill )aor mows travel in 
distributed through blood# 

the blood* ($r)lt is not mentioned# 

) tvo types of hormones (v)Glands secreting 
syapathetio * speeds hormones are ductlesa 

i tp action parasympathetic glands# 
ilws it down. (vi)Endoorins glanda of 

j 

) Endocrine glands of man mn W0 discussed in 


ire discussed in 
details, their position 
«d how they function 
la also dealt* P.445# 


detail* Pp*196,197(IY) 
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Subtopic , Support and Locomotion 



Locomotion Is a process by vihieh animal can move 
from one place to another* 

Locomotion is accomplished in a variety of ways* 


BSCS Nuffield Comments 


Unicellular organisms Hot dealt* 
m cilia) pseudopodia 
jr flagella for locom* 

i 

OtiO&ft 

)Mttlticellular animals ! 
hive different organs, 
vhich are the result 
of evolution* Locomotary 


In BSCS) locomotory 
organis of different 
animals are described) 

In Nuffield) less emphasis 
Is given to organs but 
more emphasis Is laid on 
, and how locomotory organs 
function. Thedescription 


organs in many multicell- on hew muscles work it 

ular animals Including . xn vertebrates-muscies interesting* 

»n are desoribed*BA62* ; are used to more bones* In Nuffield) exoskeletoa 

Jtaong more complex Muscles are arranged and endoskeiton whMi 

inimls, body movement \ in opposing pairs* with reference to 

\ ! 

involves supporting Work dons by muscle evolution are ifnot dealt* 

! 

itructures for body i depends on length* Practical* In BSCS, 
which may be exoskeiton ! Pp#08»10S(XX)« * to investigate methods 

or endoskeleton*P*4«S* ’ | ^ patterna^veaeafe in 

^Evolutionary i animal* In Nuffield * 

development of sndosk* | investigation and 





Subtoplo i Reproduction 


Xde&st Sew Individuals are produced from older ones 
by aeans of reproduction* 

OF *99 

gubideas i (a) Production and unloads per a la sexual reproduction* 
(b) Method uhloh does not Involve fusion of the 
nuclei of two cells and miosis Is a asexual 
reproduction* 


r BSCS Nuffield 

Comments 

DSexual reproduction g aa9 ideas have been 

In both.projects same 

1 involves fusion of dealt* 

ideas have been dealt 

nuclei from different 

, with* 

| sources. 

Practical* Xn BSCS and 

^Fertilization my be 

, Nuffield observations of 

[ internal or external* 

I 

different stages of re* 

i Before fertilisation ’ 

production in some animals < 

Miosis occurs* 

In BSCS and Nuffield modes 

l)8sxual reproduction 1 

of sasexual reproduction 

ensures a variety of 

are dealt with* use of 

, sene tic types in the ' 

illustrating examples and 

; population* ; 

>, ) 

figures* 

r)8exual reproduction , 


takes place In all 


Multicellular animals* j 


It is described In a 

: 

number of organisms* 


Pp.<ftl|4lt8,470*480* 

i 

i 






Huff fieId 




l sexual reproduction (i)A^xual reproduction 
tske place by adtoale ; is very rare, 
fission or by budding *(ii)Hew Individual le exactly 



like parent. 


(iii^Bsexual reproduction in 


hydro and star fleh it 


discussed, pp* 138*138(15* 





m 


tooloi Genetic continuity 
Heredity 

Ideaa i chemical Instructions received frost parent! and 

transmitted by the reproductive ceils are Heredity 
characters* 

fiqbldeaat (a) Characters of living organism depend on 

curd 

interaction of heredity of eavironinhent, 

(b) There are some lave of inheritance* 

(e) There are similarities between behaviour of 
nendel*a genetic unite and behaviour of 
chromosomes during oelosit* 

(d) Genes are localed on ehronoBomee and different 
chromosome carry different genie. 

(e) There may ba linkage of genes on chromosomes. 

(f) Failure of two sex chromosomes to separate 
during meiosis is called nondisjunction* 


BSCS Xuffleld Comments 


lUtlonshlp of heredity 
ni environment Is discussed 
/ Ulustrationsf examples 
f Drosophila* Identical 
*ia*» ohloroph|Uess 
lints, p.508* 

Dftmdel* 0 law of inherit 
tanee are discussed in 
1 treat details including 
the probability in 
Jft&etlex. 0 . 816 * 


(i)Charactera of organism In BSCS» meadel’e law 

i 5 

are Influenced by of inheritance» 

j 

} heredity and environ- iprobability* hybrid 
' sent*? *9500* vigor* similarities 

(ll)Iidierltenee and envi- between mendel*s units 
I ronment id diccussed and ohromosomes, are 
in details*Pp*06»97(T) discussed in detail* 

1 gxperiMBts illustrate whereas in luffiilA 

lag on breeding of defs.these ideas art dealt 
\ ’very teriofly. 





m 


BBC& Nuffield Comment* 

.. . " r ***** :_J ' J mr ' ^ * **"* 

^}Hoe hybrid-vigor of How charadterstlcs of an la Nuffield, hybird 
oorn can be increased organism are inherited is vigor is not discussed, 
by double cross is explained by experiments 
i discussed. Pp.824»526. done on Drosophila* 

Pp*15,16<V}. 


Idea of probability is 
given. 


pDstalls of meiosis This idea is not 
are discussed and B dsalt. 

< pairs of chromosomes 
j during segregation is 


, practical* in BSCS, t* 
determine type of 
inheritance in linked 
genes and sex linked genes* 


compared with mendelSi 
pairs of traits. 

;li)8xperis»nts on fruit Experiments on Drosophila 

are discussed which shows 
characters are inherited 


fly are discussed 
which give evidence 


for chromosome theory through chromosome*. 


of heredity. 


Pp» 16,17,1800* This is 


(^Bridges 1 a experiment further explained by 
is diacusaed.P.840* using models of bsads. 


(i) idea of sex chromo¬ 
somes is given In teachers 


|i)8»x chromosomes have 
genes that determine 
itx. This is explain- guide ?* P*48* 
*4 by taking characters 
Uke colour blindness 


in Nuffield, long term 
breeding investigations 
with one organism* 
Breeding investigations 
with Drosophila* 

In BSCS, Miosis, 
behaviour of chromosome* 
during Miosis j sex 
ohromosoMS are dealt 

in detail. 

Whereas in Nuffield, 

behaviour of ehrowwoMS 

during Miosis is 

discussed. 


heaophiUa.Pp.830 ,540. 




IttffUU 


m 


00 


BSCS 


mmmummrntm 0*000*0mttm 

Consents 


(iljChronosonsfl which do 


Sex linked inheritance 

act have genes lev 

■ 

is discussed In details 

m ere mitoaomes* 


in BSCS usd it is Just 

( 1 ) sex linked inheritance Sex linkage of ehromo* 

mentioned in Nuffield 

is explained by ill* 

sums is just mentioned 

which is a notable 

nitrating hemophilia 

in teacher's guide V. 

. omission. 

and color blindness 

Pp+165*166« 

in Nuffield aondijunctloa 

as 0xa»ple«?p*S3O» 


of chromosome is not 

, 640. 


dealt, which is very 

il) Linkage crossing 

Idea of nondinjuotioa 

Important idea and should 

over is discussed. 

pp.541,542* 

i 

|» Phenomenon of non* 

, disjunction in 

i SSSMf 4 - 

| and its drastic 
effects in human 

bei|g have been 

diicussed* P.64S. 

is not given* 

have been discussed* 






Topic * Genetic continuity 

Genes and how they act 


J foast Oene is Deoxyribonullelc acid that is a part of 
chromosome* 


subldoaa i (a) Genes can he extracted and transformed* 

(h) Active principle in transfering inherited characters 

$0*lZ 

is deoxyribonucleic acid in ail (except/viruses) 
organisms* 

(c) DNA la the genetic aatieral in aniraal viruses* 

(d) in plant viruses genetic material is SNA* 

(e) DNA is a complex molecule composed of phosphoric 
acid 1 deoxyribose, purines and pjpinddaw* 

(f) There is self duplication of DNA in all organisms* 

(g) B8A molecule is made up of phosphoric acid* hi pose, 
purines and pyrimidine* 

(h) Gene controls all the activities of a cell* 

(1) RSA and DNA plays an important role in protein 

synthesis* 

U) DK& in the fora of triplets (3 bases) communicate 
directions for synthesis of proteins* It is known* 
as DNA code* 

(is) Nucleus can work only» in and with the cytoplasm. 
Bscs Nuffield Gcmaenti 


ijGenes can he extracted 
from one organism and 
can he made to enter 
another* 


in BSCS, idea that genii 
Are DNA and part of 
chromosomes is brought 
out* 






Suffield 


Comasnti 


BSCS 


|l/ transfering genes 

1 abilities are trana- 

\ 

firrtd* this is explained 
bjr experiments of Griffith 
with pneumococcus* 

ijHlstorical approach BNl is capable of 
regarding DM as active transferring inherited 
principle Is dealt. characters* This is 

P.550* explained by ex peri* 

1 )fhis subidea is explain* mutt on bacteria* 
id by giving example of f* 60(V)« 
bacteriophage *P • 551* 

i) 


i)DM model con¬ 
sisting of two 
stands twisted about 
m another is illus¬ 
trated* 


Model of DM consists 
of 8 chains of nucleo¬ 
tides wrapped round 
•ash other in a double 
spiral it described* 
P*86(T). 


In B$Cs» 

Experiment of Griffith 
on transfer of genetic 
material is well pre¬ 
sented* Nuffield has 
failed to bring out 
these* 

DM is genetic mtieral 
and It transfer inherited 
characters, this idea 
is brought out nicely 
in both* Practical! 
in BSCS, to determin# 
how characteristics 
governed by separate 
genes on different 
chromosomes are inherited* 
in Nuffield, to w&yd 
study relationship between 
genes and chemical 
processes of cells* 

In both projects detail 
structure of DM 
and its smaller molecule 
are given* In BSCS more 
chemistry is involved* 



Nuffield 


COBKMOtS 


BSCS 


}Dttail structure of 
ospboric acid i deoxy- 
,bose purines^ and pyriaidnss 
brought out by Illustrate j 
ig figures and description. 
L 551-555. 


)DWL aolecule replicates. 
fti)Iwo strands are separa- 

p. events of BNA duplicat¬ 
ion are described nicely 
using figures also* 
556,557. 

)Details of structure of 
aolecule is not known, 
ieary structure of RBI 
described. P.565. 
)Messenger fflk and 
for m are deseri- 
In short, pp.566,557. 
)6enes do their work 
their effects on 
». 


(li)DetaUed structure 
of BHA and its soaller 
molecules are given 
P .85(f)* 

(ill) Amount of DSi/nucleus 
in sperns and RBC of 
animals is described* 
P.32(f). 

(l)Self duplication of 
DHi is diseussed by 
referring experiment 
on bacteria. Pp.147, 
14B(T). 

Teacher*s guide. 

(i) Mentioa of RHA Is in 
Teacher** Quid*.P.84(7). 

(ii) Synthetic RHA.and 
for solving --t rf BBA c o d e 
p*95(7) Teacher* Quid*. 


(i)Qenes affect oheaUalj 
reactions in celle by 
influencing the fores* ; 
tion of *nsyess»P.S7(T). 


In Nuffield * amount 
of DBA present per- 
nucleus (BBC and spare) 
and distribution of 
DBA. in different cells 
of sane animal is 
discussed. 

These important end 
interesting points 
are not dealt in BSCS, 
self duplication of 
DBA is discussed in 
both. 

In BSCS, Structure of 
BBA, and T®, HRKA tttj 
given as part of 
protoin synthesis. 1 
in Nuffield * RHA 
is Just aentionod la 
Teacher's guide. 

"Genes work through 
their offsets on 
emyeis*# This ids* has 
botn diseussed In both. 


i 




BSCS Huffi« Id Comnsnt* 


|il)a«s« action in (ii)Inheritanee of sickle 

<aro*pora is discussed, call condition is discussed. 
|p» 556-561* P.18l(V), 

kii)Gene action in man 
llhatratlng sickle call 
fpwia is discussed* 

1 , 563 . 

fl)proteins are built of 
ririous combinations of 
lore than SO anlno acids* 

II) proteins are synthe- 
iiaed Inside the cells* 


(i) Proteins are made up 
of anlno acids of 20 diff¬ 
erent types* 

(ii) There is just aention 
of instructions given for 

,Ui)«ain steps of protein synthesis of protein, 
paths a is are dealt very Pp#96(Y} *147(7 )*Teacher*s 
icely using figures also* Guide, 
unction of TRR1* MRHA» 1 

bosoms and OBI during ' 

* 

rutin synthesis are 
tacrlbtd very veil, 
p.566*067* 

)Fw e l*tters (4bases) ; 
together in 64 
■Piets are sufficient 
code the 20 different 
adds* 

U)Oifferent triplets of 
can be used to cede 
sans alias add* 


(l)Code carried by OKI is 
called genetic code* 
(ii)It uses the bases of 
ths nucleotides as 
symbols. 


In BSCS - gene action 
in fsurospora and nan 
is discussed* whereas 
in Huffield - only gene 
action in nan is discu¬ 
ssed* 

Structure of protein 
molecule le dealt in 

f 

both projects* 

In BSCS protein synthesii 
is described in detail 
with illustrations * 
whereas Huffield has 
failed to bring out 
this idea* which is 
very important. 


Genetic code has been 
explained in both* 

In BSCS* historical 
aspect of discovery 
of DHt oode is site 
discussed* but Huffield 
has net done this* 





lli)Ditailed itrwtnre of 
code it giwn. 


jjucleua cannot function 
{it it provided only 
th a part of conditions 
at ateriali needed for 

F 

jmlopnnt. This idee 
I explained by conaiduv 

f 

! 

kg experlant on egge of 
urchin totabularli . 
.671,872, 

IJOerna in micleue 
ntrol the path of 
lopaeat only. 


(iii) irrangeant of racleo* 
tiin along SKI nlasttl* 
provides inatruotion. 

(iv) Bu«i m arranged in 
triplets* Pp.85,B7(7). 

(l)Nucleai and eytoplam The idea that nncltni 
both influence tbs don* and eytoplaaa both 
lopaant of organism. influence the develop- 
Ibis ia cplainad by ant of organiin hat 


Ibis ia cplainad by ant of organisa I 
taking azaapla of been discussed in both 
twtabularia,Pp.94,9E(Y). hut art detailed 


descriptions and 
diagram ara given in 
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Soule* Gene tie Continuity 
S3MsA&t 6®n®# in population 

JdgH* She study of genefrequencies it the basis of population 
genetic** 

ffibldtatt (a) floats of an organism in a population make up 
gan pool* 

(3) Soma factors cause change in gens frequencies* 


BSCS Buffield Comments 


&l)kll the genes that 
•tubers of a population 
[lay eontribute^the next 
(toiratlon is the gene 


(i) Genes of an organism 
in a population make up 
gene pool* 

(ii) It is important to 


feme pool and Gene 
, frequencies of orga¬ 
nism are discussed in 
both* But Nuffield 


pool* 

i. 

(li)lny off-spring 
represents a random 
saiple from gene pool* 
|iil}Hardfr Weinberg 
Principle is explained 
la detail#Pp* 874-878* 
ijKutation 

ii)Natural selection 
lii)lBolation 
lT)Bnigration and 
ration* All these 
actors are discussed in 
tail.pp.580,681. 


know gene pool for pre¬ 
diction of composition 
of future population* 

(ill)Gene pool is explained 
by using coloured beeds 
(iv)Hardy Weinberg principle 
is diseussed»p*164(T)* 

(i)Factora which cause 
change in gene frequen¬ 
cies is not dsalt* 


has not discussed the 
factors which cause 
change in gene 
frequencies* 


1 


* 


k 

t 

I 


1 


a 
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|dean 2.Maa doss selection of plants or anlsals which 
possess desired qualities by iaprcrlng genetic 
lines# This is artificial selection# 


(a) Artificial selection Is done by m& to isprove 
quality of his doaesticated plants and animl*. 

(b) Improvement of genetic lines is always in the 
direction of Increased use or false* 



Nuffield Consents 


, (ijlrtificial selection (i)History of Zetland In both sans idea has been 

it explained by taking Sheep dog to explain brought out by illustra- 

SMsples of African artificial selection# ting different exaaples* 

rattle, hybrid vigor in i Artificial selection In SuffitlMaratful 

i 

ttisa and wheats cWt, In seeds, cows and mist effects of artificial 

Ft58l* ; is dealt# Pp.188,3BK?)* selection are discussed# 

(improvement in quality (i)producing bitter 

of seeds, fruits, vege- quality of seeds* 

tables, flowers and ?*19KV)« 

trees* P#S3* (ii)Artiflelal Instil* 

(il)Artlficial inseaiaa* nation for improvement 
tion for animals Is of animals is dealt* 
discussed# p.584* P#M(Y). 

(lU)Sarnful effects 
of artificial selection# 


t 
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Idftftii Hunan heredity is studied by (traita) genes 
that hare low frequency in gem pool* 

StMdaas i (a) We know about human heredity froa study of 

rare traits* 

(b) Bare traits are controlled by genes that 
hare low frequency in the gene pool* 



Suffield 


Concents 


i}Euaan heredity la 
[lscuased with referen- 
i to blood typeey 
jeaophlli&j color 
ilindness. baldness, 

Otin colouri blindness } 
wight, weight, etc* 


(i)Human heredity is 
discussed with reference 
to slekle cell anaemia t 
blood groups, scientific 
ability etc* 

Pp*176,18000 13,14(T)* 


In both projects 
human heredity la 
discussed with 
reference to different 
characters* 




Iq pic i Evolution 


Ifleaa i She process of natural or artificial selection 
acting upon genetic diversity in organise is 
evolution, 

ftubldcaa i (a) Lamarck and Darwin gave theories on 

evolution and on the origin of new species, 

<b) Darwin* s theory of evolution has been supported 
by many evidences, 

(c) Genetic variability can originate by nutation, 

(d) Genetic diversity can originate by recombination 
of different a\le\ts * 


BSCS Nuffield Consent* 

" .... . ..——j»". 


[IJDarwin'a theory of (l)Darwln*s theory of evolution 
Solution has been | has been discussed, in the 

hscussed in detail ; book it Is said that*he gave 

fid has been compared ; wrong name to his book It if 
Hth Laaarck* s theory, I known as 1 origin of species 1 * 

s I 

1,596, ; In fact he confines his 


j descriptions on what happens 
; to species of organises after 

they have originated*, 
j P,208(f), 

^Evidences from geo* j (i)Eridenca from fossil record 
Qgical record» geogra* has been dealt* Fossil history 
teal distribution) i of horse is given, 

i 

aeritanae and breed* j 

E t hoaodoglei and 
ryology have been j 


In BSCSf both Darwin 
and Laaarck theories 
have been compared 
by illustrating 
figures. 

In Huffield, only 

Darwin*# theory is 

given) Laaarck theory 

of evolution is not 

mentioned* 

In BSCS) evidences 

from aany Helds which 

support Darwin* s 

theory of evolution 

is dealt but in 

Nuffield only evidsaJj 
fro* fossils are 

«i ^ M -__ ■ ■ ,r 





} 


BSCS 


mttu id 


Comments 


(i)Kutations Is a source (l)Mutatlon is known to 
9 f raw materials for occur in every type of 

solution, living organism. 

{lijMutations are heritable (ii)Nev characters arise 
daractars and mostly apparently and spontane** 
fieessive* ously In organisms by 

(lii)Mutations occur rarey nutation* 

sod mostly harmful in (iii)Hutationa occur 

Suture * randomly *P*60(V) * 

(lT)Rates and effects of (iv)Role of genes in 

ltd mutation are discussed, mutation is discussed* 
Hark of Muller has been P.64(V). 


I*scribed, p.6ll, (v)Effeets of r&dirflon 
(f)Bffeet of radiation on on plants and organism 
[organisms is mentioned. is dealt in detail* 


Pp.88,89(V). 
(l)Chromosome rearrange¬ 
ment and chromosome 
multiplication results 


|[i)Becoabination of 
|indiridually "bad” genes 
fto yield better organisms 
it discussed, P.615. 

(lijsexual reproduction and in mutation* P*80(f )• 
recombination is dealt in (U>Soae examples of 
detail. pp*6i?«61S. mutation are given, 

(iii) importance of re com- P»64(Y). 

jUnatioa has been mentioned* 

Pp.218,219, 


Mutation is described 
In detail in both. 

In Ruffle Id, Importance 
of recombination of 
genes is not mentioned. 
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Ionic, Evolution 

Mato solution of m 
Idsasi There is genetic evolution of man* 


Sabideas i (a) Genetic evolution of mn Is the result of 
continuing action of nutation' recombination 
natural selection and isolation* 


BSCS 

Kuffleld 

Coamnts 

,(t)!M appeared 10,00,000 

(l)HuoBn betas* poiieii 

In BSCS, the genetic 

years ago in recent 

Inherited eheraoteristiee. 

evolution of am has 

pleistocene* P.662* 

1 

(il)!here is saturel 

ComicWo 

been discussed follow- <3 

(liJPirst animal to which 

i 

selection in man. 

lag varied stage* 

sirs man was assigned was 

(iil)By study of fossils 

which hat lid to the 

pithecanthropus. 

ye know that over 85 

nodern man* in 

(lli)Oiffereafc stage* 

i 

thousands years, human 

fafflild, the different 

which have occured 

body has changed very 

stages leadins to tbs 

taring evolution of m 

little. P.2WT). 

i 

wkrn ®n are not 

ue discussed is detail* 

Pp.668,665, 

• 

1 dlMuaead. 
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Ideaai 2. There has been cultural evolution of nan* 

bldeag i (a) £n cultural evolution such of human behaviour 
is transmitted not by the genet but by writing 
or the spoken word from one generation to the 
other. 

(b) Hlst ory o f n ntm al g and plants du r ing p a s t 69 0 


BSCS 


Nuffield 


Commenta 


i)Cultural evolution (i)Kuaan behaviour It Cultural evolution has 

ter sines human beha- passed from generation been discussed properly 

t > 

tiour and it has subati* to generation by cultural; in both with reference 


tied cultural inheritance evolution* 


' to the civilization 


lor physical heredity via of man* IaHuf field 

i (ii)Intaractioa of ideas 

{the genes* Idea of geographic 

b and ways of life cause 

It is independent of origin of denes tic 

human society to change* 

ical Cnames in plants and aninals is 

4 (lii)Maa has capacity to 

is body* ; not brought out. It is 

alter his environment and 

IU) Origin of cultivated very necessary to knew 

thus the influence of 

dants and domestic animals about plants and aninals 

nautral selection is 

y artificial selection} *hieb ve axe using in 

Modified. Pp.205,206(V). 

iiographic origins of our dally lift. 

Iiportant domestic plants 
lad animals, agriculture 
HU civilisation art dis- 
P»sed in detail* Pp.674- f 
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ToPle i Origin of Lift 


Ideasi Origin of life on this Earth is controversial* 


m&mt 


(a) Living things can arise from living things only 
and not from nonliving things* 

t' 

(b) How the first living things anbse Is also a 
natter of dispute and scientists are trying 


to solve It* 


Suffield 


Consents 


i}Ufe does not arise (i)organisns arise In both, the sane Idea 

lootaneously* spontaneously from that life cannot 

i 

ll)Livlng things could always non-living natter ves arise spontaneously 
»ti existed on this earth. ; a belief in the past* Is discussed* 
iU)Llfe has originated on j Experiment of Pasteur 
arth at sons renote tins , to prove that life can 


that life cannot 


arth at cone renote tins 
ft the past*Pp.633,634. 
xperinent of Pasteur is 
inn which demonstrates 
hit life cannot arise 
pont&neoualy. 


not arise spontaneously 
(ii)Bvidences show that 
organisns arise from 
other living things by 
reproduction* 


^Experiment of Miller is : (l)Bxperlnsnt of Killer In BSCS Experiments 


ton which concludes 
hit amino acids can be 

J 

ynthesised from Methane, 

j 

aaonia water vapour when 

i 

Metric charge is given* 

i 

■Inc acids are structural 

! 

■at of proteins and proteins 
ft building blocks of life* 


regarding the origin of Miller, Melvin and CaX- 
of life la not dealt* via on "origin of life" 

i 

are discussed very 
nicely* luffield has 
failed to bring out 

* i 

these ideas Which are 
very important and 

i 

interesting* 




Nuffield 


BSCS 


Consents 


(iir)ln the beginning earth 
itnosphere oust have contained 
asthare , nitrogen, oxygen, 
hydrogen and water vapour. Due 
to the very high temperature 
these may have combined to form 
wd.no acids. This is first step 
of origin of life. Pp.635,636. 


Not dealt at all. 


(^Experiment of Melvin and Shore la no mention 
CaMn is described which .bout this nperlaaat. 

thous that artificially purines 
and pyrimidines can be synthesed. 

These are important compounds in 
life processes and heredity of 
living organisms. 


(hrt)There is no direct or 
indirect evidence that earliest 
living things were associations 
|of organic molecules. 

i(i)Geologioal tins scale, with This idea is not 
notes of events in the evolution discussed, 
of life and environment is 
discussed. P.361* 

(li)Ufe in paleozoic, Mesozoic 
end cenozoic eras Is discussed 
flu detail. Pp.640-652. 


Geological time scale 
and life in geological 
eras has been dealt 
in BSCS. In Nuffield 
this important and 
interesting part 
Is not discussed* 
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Topic * Ecology 
fofctopic * Habitat 

Itol t locality In which & plant or aniaal lives is 
its habitat* ! 

Subldaas * (a) Habitats are populated by organism* 

(b) Habitat is a testimonial to the genetic 
variability and natural selection* 


BSCS 


Nuffield 


[(l)ifejor types of habitant |(i)ln order to becom 
p the world such as oceans ,i established in a habitat 


grassland* forest and 
deserts are described 
in details using figures* 
P.692. 


| on organise sust obtain 

i 

! 3 things from it* 

1(a) supply of right 
| kind of food* 

j(b) shelter 

| 

(c) som place to braid* 
j(ii)CoBpetition is a 
feature in the process of 


f** ” t ‘ Wi ‘ h * 4 * 

j (Ui)organisB can only 
be regarded as established 
if it breeds successful^* 
pp.28.33(7)* 


Comments 


This idea is dealt 
briefly In both 
projects* 

Practical*. 

In Nuffield, experi¬ 
ments are organised 
to study habitats* 
Sxperimnt to study 
coapetition for food 
between animals and 
coapetition between 
plants* 
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StifetOEtC i Ecosystem 

Ideas i /Valaals and plants as they exist in nature eve 

parte of an ecosystem* 

Subldeasi U' Ecosystea it a dyn&eio ccucept. 

(3) Xt deals with how individual organism interact 
with one another and with their nonliving 
environaent* 

(c) Predator*, prey, productes, decomposer^energy 



source end natter are Involved in ecosystem and it 
for as a food ohaln« 



|Ul)Pyp«ald by living { (mjfhe quantitative relationship 

fitter is discussed showing k between populations is represented 

irogresaively fewer nubers j by a pyy^a 0 f nuaberst fro* The presentation 
individuals in each j numerous herbivores at the j is sore or less 

jitegory. p»173» j base to few predators at the i siailar in both* 

I apex* p»850(I7)* | 

i i 




Subtopic s Coanmity 


Ideas* Croups of individuals belonging to different 

interdependent Spa# together with nonliving environment 
forms the community. 

ffpbldtaa * (a) Different Spa* live together in a particular place* 
These Spa. are dependent upon each others# Soae 
are producers* consumers f decomposers. 

(b) There is mechanism for keeping substances in 
balance between nonliving and living parts of 
environment. 

BSCS luffield Consents 

i 

(l)COMunity is self* (i)The basis of every i in both projects 


Diffident but there, are 

IDO requirements* 

iO&ource of energy 

;fc)Supply of chemical 
substances# 

U) Producers, primary 
jeosumersy secondary 


community is energy# 
(ii)CGmmunity involves 
, changes in number of Sps* 

1 or nuafcer of individuals 
| of a Sps# 

I (ill)Large animals eat 
> smaller ones which feed cm 


OMuaers and decomposers j 
«t«r&ct in a community# [ 
^Interaction of living | 
Sdngs and nonliving 
jwironoent is dealt in 

km. 


plants and thus a food 
chain is established# 
(i)Relationship sad inter* 
action between nonliving 
environment and living 
things la diseussed#P*34(X7 


| same ideas have 
j been represented* 
i but^different ways* 


\ 

5 

t 

t 

! 


i 

l 

J 

j ptactioels* 

In BSCS* to study 
int errelationshlpt 
| *of plants In field* 
interrelationship of 
animals existing in a 
plant community. 
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SWftMlriH Sueemlon 

^deasi Process involving changes in population is called 

succession. 

gubldean (a) Succession involves changes In number and varieties 

of lndividmls within a community. 

I Bscs ZZ . " Z '"ewnti Z .I 

l)ln community, there can (i)Pioneers colonist open Bow colonization 
i replacements or additions*;pia 0 * new arrivals come and ends in climax 
il)Living things spread and form closed coamunity*|eoamutity is discussed 

m kinds of life prove (UjCompetition for food jin both* in Nuffield 

o be more efficient than light and space takes role of human beings 

ifchers and quickly occupJLy place between pioneer in succession is 

a area* - species and newly arrived discussed* 

ill)Others follow pioneers |species so sons kinds of In BSCS, observation 

nd crowd them out* Com* organisms are replaced by of different stages 
letetion for food and light : others* ,in plant and animal 

«kes place* Thus some : (iii)How succession ends ‘succession in different 
ipecies survive* Pp.172,173. j In a climax community is eomaunities. 

,iv)How succession, leads discussed* puffield, study of 

id climax community is ; {iv)I» what ways human food chain* Observation 
liacussed. P.174* beings bring changes in ;of succession in water- 

early stages of colonize- ; trough y pooli and 
| tion is also discussed* {sow investigations* 
iPp,2S l a6(Xf)« l SB(ir} j 

: mnu i 


) 

I 
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Subtoploi Distribution of organ! b as 

Ideas , Each organism requires particular set of 

conditions which determine its distribution* 

SlM&ftSt Plants and anittOs are unevenly distribued. 
BSCS ; Rof field Coaiwnta 


iitribution is not i Various Physical conditions Practical, expert* 

islt with in BSCS, j which affect distribution seats to study 

! of organises* are discussed. physical conditions 
The finance of interdependence and distribution 
1 of conditions is described. of organisms. 

' PP* 173*333, (III). 

Idaas i 2* The process of reaching a habitat is called 
dispersal* 

Subideaa i (a) organises can be dispersed by 

(1) producing vast number of potential youngs. 

(il) developing structures whose fore is suited 
for distribution by agents* 

(til) compromise between thesfe two* : 

(jj) (DIJB&ntlty of seeds and its 

i 

relation to dispertioa it dis* 

cussed* Pp*202-204(II1)* j 

* ' 

{ (iitldaptation in plant parts for I 

: i 

; dispersion by air is described* \ 

■ V 

; P.396CZXX>* j 

; {lit Adaptation In seeds or fruits; 

! * 

; for dispersion by animals and by j 

, f 

< eater Is discussed* • 





Subldeas i (iil) coaprosdse between these two* 


BSCS 


Hof fie Id Comments 

<T)Sptci.« of plant, nan to W aotieal« In 

ffo. on. plan. to another by Sum , u , , tBd7 of 
i*w»«nta of f U8.1U.P.205(111 ) dlBp , rMl of 

organism by water* 
Demonstrations which 
include dispersal of 

■ a species by different 


neane* 




g_id>TMci Water balance in Organisms 


gubldeasi (1) There is relationship between environment 
of land organises and their ability to 
maintain water conent of body* 

(2) The properties of meafermre and other forees work 
in maintaining water balance of an organism* 


BSCS 

BuffUld 


this topic is brough out 

(i)Same organisms have 

It is dealt in 

by means of a practical 

little control of water* 

Nuffield but in 

lesson* 

(li)Water balance Is a 

BSCS it is dealt 


factor which decides 

i fe practical only* 

Selective permeability 

of membranes» osmosis» pits* 
ijolysis ; i^sma aeabrances 

In animal and plants is 

discussed* ?p*63*72(It)* 

1 

I 

| 

i 

! 

[ 

] 

distribution of parti* 

cula? organism* 

(ill)Leaves of plants 

loose watsr rapidly in 

dry condition* 

(iv)Some organisms are 

i 

discussed in which 

water loss Is beneficial* 

Pp*15S*3£8(III3* 

0>* 

Practical} In 

Nuffield) to study 

plosmolysis 

demonstration which 

1 Include study of 

osmosis* 






ao 

To^’. £cob^ 

Ifeftf * Soaetlms bodies of living organism 

(pleats <4 animals) provide habitats for 
other living things, 

Sabideas i (a) Relationship* and situations vary, 

(b) Organism colonise outer or inner surface* 

(c) Organism are used to reduce mufcer of 
pests - predators* 

BSCS Nuffield Coaasnts 


ftese ideas are not 
iiacussed. 


(i) Epiphytcs and eplsoites 
have loose association with 
host* Saprophytes and 
Suprosofces take nutrition 
froa host which is not used 
by host* Parasites are also 
described* P.278(H)* 

(ii) Organism colonising others 
are abundance and widely 


Idea of relationship 
between living organi¬ 
sm is not discussed 
at all in BSCS* 

In Huf field these 
Ideas are discussed 
nicely and should be 
delt in 9303 also* 


distribuei* 

(ill)Organism living internally hectical* in 
are more protected and get Kuffield observation 

constant supply of food* P® 1 ****** 4114 

(lv)0ff SPfringiare produced in epiphytes* 

large nuahers but dispersal to 
new hosts is difficult* 

1 (v)OrganiSB has to be selective 
£ should confine obte nt lo p whoily 
1 to the pest* Pp*»7-877(IT)* 



[ 
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Classifying Living Things 

Ideas* Living things can be identified by using a key 

Mito* U) keys are artificial, 

(b) Keys use features which are clearly identifiable, 

(c) Correct use of key requires close observation 
of a speeinin, 

(d) A key can be designed for any nuatoer of species, 

BSCS Nuffield Consents 


| simple key to flowering {l)Koy for identification Practical* In 

Isnts is given in students 0 f tree leaves 1* given, Nuffield asking a 

Moratory guide,Pp.133*134, (ii)Key for identification key and applying 

ey for animal classification 0 f seeds has been discussed,the knowledge to 
i uiven in student laboratory (iii)Key to 6 breeds of new situations, 

jade, pp, 174-176* doj has been discussed, studying variation 


pp,53|S5(I), 


In living things* 




at 


foplo i Homeostasis 

Ideas* The Maintenance of inteml steady states is home¬ 
ostasis* 

S ubldea| * (a) in living organise Inteml stability 
la a factor contributing to survival* 

It is state of constancy. 

BSCS Xuffleld Consents 


^preservation of life 
in face of change* 

;il) T omeosta8ifl in 
pwacecium in 
sDirection with 
sontrol of water is 
llacusaed. 

[ill Coordination for 
*ore homeostatic control 
is discussed. 

>p,351,6,483,448. 


{^Environmental factors 

ae “ +** 1 "** 
shall gain or lose heat, 

thus alter its tenperature* 
Use of theracsouples to 
: measure temperature of 

t 

skin is discussed* 

'(li)Ths maintenance of 

j 

oxygen supplies to tissue 

f 

is by feed back. 

Mechanisms are discussed M 
which steady state 
•conditions are maintained. 


Idea of homeostasis 
is presented in both 
by giving different 
examples. 

practical* in BSCS, 

i 

water control in 
par ataeelUB* In Nuffield 
to investigate temperature 
fluctuation of one hand 
with forced temperature 
fluctuations of the 
other hand. 


| Pp.E04,205, 


f 

A 

f 





immiti 
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Th# salient feature* of the BSCS and the Nuffield project 
materials that earns to lig ht as a result of the comparative 
studies made here, are discussed below with reference to their 
structure, presentation, content and specialities vis-a-vis 
their adaptability or applicability in India, 

It USA, General Science is taught as an Integrated subject 
at middle stage. Biology is taught as s separate disci pline 
at the 10th grads, live periods per week are allotted for Biology, 
the BSCS materials for the high school Biology is an integrated 
course for one year. Thus BSCS texts (yellow, blue and green 
version) are for one year and designed to meet the needs of 
plus fourteen age group* 

In U»K, the system of education is entirely different* Sere 
the specialisation starts at vary early stage, Sdjhce is taught 
as separate disciplines from 1st form which is equivalent to 
our 6th class, the ago of pupil at this stage ie 11* Biology 
is treated as mao of the disciplines and biology eourss runs 
from 1st form to 6th form i«e« for 6 years (11 to 16), Thus the 
Muffle id Biology programme is based on this structure. The 
course falls into 8 parts} the first two years tdileh earn be 
regarded as introductory and the remaining three which constitute 
the intermediate phase. It has produced a series of pupil* s texts 
one for each of the 5 years of an 0-level eourss which art closely 
backed with teacher** guides* 

in India science is taught as an integrated course of 
General Science in classes TtTI,TOt < ^TlIXtXX * X* Biology 
is taught as aneleetiv* subject at higher secondary level end the 
soiree runs for 3 years (IX, X & XI)* 
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isfc now the provision ha* been aade to teach science &« 
separate disciplines ©i Biology, Physics and chemistry at the 
niddle stage (project of the National Cowll of Educational 
Research and Training t carried out in collaboration with the 
UNESCO, for iaproveasent of Science and Mathematics education at 
ilddle school stage)* Taking this point into consideration* we 
can say thatjW new educational pattern in science res*able s in 
a way to the (Revel course of U.K. Thus that the o-level Nuffield 
Biology course can he taken at a node! to be adapted to Indian 
conditions as far as pattern of education and age group is concerned* 

«e can have a biology course running from classes Yl to X* 

rnmMkm 

In BSCS, primary emphasis has been laid upon science as 
Investigation and enquiry* observation, expert neat, hypothesis 
and verification are four important bases for this stxuct***j 
Inquiry and investigation are means of acquiring significant 
knowledge in science. They have named the yellow version as "Biologies! 
Science* An enquiry into life"* It Is clear from this also that 
their sain emphasis is on enquiry* Their idea is that “one of ths 
best way for a student to understand tbs science is to act like a 
scientist* Therefore, student should play an aotiva role in 
conducting experiments and in performing ths scientist's role as 
far as possible** 1 

They have prepared a laboratory centered programme of 
Instruction that makes use of the textbook only as a supplement 
to learning* as it is mentioned (in introduction to the fe*«ter f fJ 
*nual for student laboratory fluWe fag* 3CE)* it is not nocessary 
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however} to read the textbook before undertaking related labo ratory 
vork* Many times it is advantageous and necessary to do the 
laboratory work before reading textbook chapters”, 

Xn each of the text*, at the end of each Chapter the 
student is faced with a musfcer of guide questions whi ch are sostly 
of the enquiry type* These questions are listed roughly in the 
order of increasing difficulty* Answer to these questions are 
frequently given in the text* 

Textbook is associated with a teacher* a manual) teacher 1 # 
manual for student laboratory guide and student* s guide* Most of 
the laboratory experiaents are of enquiry type* Student has already 
built up an understanding of the basic concepts* He acts like a 
scientist and applies his knowledge and understanding to solve 
problems* The laboratory guide helps the student to know what should 
be seen* 

Each exercise begins with a short introduction and a list of 
■aterlals to be used* The procedure is given which Is followed by 
a number of questions which lead to & series of investigation of 
major concepts and principles* By performing experiments) observing^ 
making hypothesis) detecting) critical thinking and by deductive 
reasoning the student is able to answer these questions* 

This can be seen by illustrating an example* 

*uamMmjsam 

introduction <* Student is introduced to the ides that green plants 
make food in presence of light* purpose of this exercise is to leak 
inside cells of Ilodsa to dissever where chlorophyll la located* 
Procedure - take one plant and break off one younger leaf* 
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Place It In a drop of water on a clean, slide and put on a cover 
glass, when you see it under low power you will see that sow cells 
•eea to he packed with snail green bodies. These are called 
ehloroplaats* 

(1) What is the difference in function between cells that 
contain ehloroplaats and those that do not contain 
ehloroplaats? 

(2) What is the shape of a single chloroplast? 

(3) Where in the cell are ohloroplasts located? 

(4) Bov can you account for movement of chloroplaat? 

The Nuffield Biology course Is designed to foster a critical 
approach to the subject with core emphasis on experimentation and 
enquiry. The student is being faced with a series of problems* he 
does practical experiment and on the basis of the results he builds 
the basic concepts end understanding* 

The first hand information is derived from the laboratory 
and second hand Information is obtained iron books end film loops* 
Thus the child tries to understand principles of Biology bp himself* 
This can be visualised by Illustrating some examples* 

flmai*"g™ agAmjmjMHLjuQ" 

(1) Binding different parts of a flower* 

(2) Examining the bud of a flower* 

(3) Examining pollen end its kinds* 

(4) watching insects visiting flowers* 

(5) arowing pollen grains* 

(«) What happens if the pollen is not allowed to reach stigmas* 
(7) What will happen if pollen from same flower or another 
flower la brought ot stigma* 
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(3) How fruit is formed and seeds &re shod* 

Thus a student is being faced with a series of experiments 
and he has to observe each and every thing very critically. 

On the basis of results and deductions he will build sons basic 
concepts regarding the reproduction in plants* 

Throughout the text nuaarous opportunities are provided for 
initiating staple investigations* 

In BSCS textbook and teacher's annual at the end of e&eh 
chapter suggestions for additional reading is given which incites 
the books* aagaslnes and journals* w h e reas in Htaffleld It is act is . 
In Huffield texts* at the end of most chapters* a short section 
entitled 'Background reading* is given* The topics covered in this 
relate to the preceding chapter in a variety of ways and are usually 
extensions of particular subjects which have not been possible to 
develop folly elsewhere* These constitute very interesting reading 
material for both the student and the teacher* 

In BSCS each text is associated with a teacher*s manual* 
student's laboratory guide and teacher's manual* for students 
laboratory guide* But in Huf field the whole text book itself 
is experiment oriented* Practice and theory occur side by side 
and practicals are Inter-woven with the studentfc texts* Thus 
there is no need for a separate student's laboratory guide* la the 
textbook itself Instructions* procedures sad list of materials are 
given* 

In the RuffleId course acre or less equal eaphatis is gives 
to class practical work, and denonstraticna* Ter e xa mpl e* in the 
chapter "Respiration obtaining energy", fear class practicals 
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are proposal to bo dona by students and there m»e fotir dsioM lrstl ooA f 
which are to be 3hown by teachers (chaper-3, p*42 Teacher's guide 

m>* 

preparation and homework constitutes an integrated part 
of Nuffield Biology course, k certain amount of tine oat of school 
is devoted for writing practical work which is kept to a minimum. 

In the texti numerous questions are posed under each topic and 
frequently answers of these questions are not given. These provide 
useful material for homework* At the end of most chapters "Back¬ 
ground reading" is included which also provides an additional reading 
out of school hours* 

The discussion plays a very important role in the Nuffield 

Biology course* Discussion provides an excellent opportunity for 
enables students to make investigations for 
revision* It/the iselvea through mutual exchange of ideas under 

the guidance of the teachers* 



1* Heseaiblencas as! differences of animal and plant cell* 

8* Electron microscopic structure of a cell* 

3* Variation in else and shape of sells. 

4* Viruses* 

5* Different systems of animal life* 

6* Geological tins scale and life in different eras. 

7* Protein synthesis* 

Differences and resemblances of salami and plant cell is 
not brought oat in Nuffield* But in BSCS* IMS idea has been 
brought oat with the aid of diagranatie sketches ifelch explains 
this very clearly to pupils* In oar texts this idee ie presented 
by mklng tabular columns sad writing a n i m a l cell character* on 
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one side and plant cell characters on the other* If reseat le ac ts 
and differences are brought out in figure (as it is done in BSCS) 
it will he better appreciated by students# they can sake chart 
representing this idea by themselves, the importance of the idea 
lies in the fact that it give* an opportunity for the student to 
know that although cell is the basic unit of living things* there 
are yet eons fundamental differences between plants and a nimal s 
which are reflected even in the structure of the cell* 

Electron microscopic structure of a cell is not dealt with In 
Nuffield* which is similar to Indian syllabus also# Cell is the 
basic unit of life* therefore a student of Biology should know as 
much of it as possible# Electron microscope reveals many structures 
such as endoplasmic reticulum, ribosomes* porous cell aeafcerane etc# 
which were r ot known to us previously. This idea is very simple 
and can be given to students with the help of electron microscope 
photograph and suitable diagra&atle sketches as given in BSCS* 

Unless this is told* the student will not be able to connect the 
structure of the mil with the cellular functions which he will be 
learning at a later stage* 

Variation in shape and else of cells is not very important# 
Student will be aware of shape sad Use of cells, when he observes 
and studies the different organisms# la Indiantasts, lengthy 
descriptions are given regarding this idea which Is quite traditional 
and should be omitted# 

Viruses* which fepm the threshold of life* are not discussed 
in detail in Huffield* Historical discoveries which led to the 
the isolation of viruses art very interesting end should be 
presented to the student of Biology# It the present time* viruses 
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constitute a major field of study in. Biology and many interesting 
and important scientific investigations are being carried on in this 
field* By studying viruses the problem of origin of life can be 
solved to some extent, 'virus 1 can be Included in the microorganisms 
and Its detailed structure can be presented in a very simple way 
as given in BSCS* 

Different systems of animal life is not discussed in Muffield* 
Mostly all processes of ran are discussed in detail* Different systems 
in man are much complicated than in other animals* Therefore, it is 
necessary that first the knowledge regarding different systems in 
other animals (some lower and some higher) should be given to students 
in brief* this will form a sort of base and will help the student to 
understand the complicated systems of human body* 

In the Indian syllabus, the study of human body is completely 
omitted* Thus the student remains completely ignorant of the function* 
ing of his own body though he becomes familiar with the life-cycle 
of a mosquito, the smallest hone of a frog, blood vascular system ©f 
earth-worm and coordination in Cockroach etc* Therefore it Is 
necessary that different systems in other animals should be taught 
in brief and all systems in man should be taught in quite detail 
as Huffield and BSC8 have done* in practical*, it is not important 
just to see the organs involved in various processes# but what is 
more important is the process i*e* how they function* for example 
in digestive system, we should give more emphasis on how the process 
of digestion takes place l*e. how starch is converted into sugars* 
how chsymss act on different food stuffs etc* * protein synthesis* 
is omitted in Huffield which is a very notable lacuna in it* it 
we know proteins are responsible for most of the vital activities of 
the living or gani sm «m*Mh of the recent researches has been 
directed in understanding biosynthesis of proteins#^is necessary .for 




tUe present day student to know how it Is synthesised in the cell 
and the role of DNA and RNA in this context* This Idea can he 
presented^the aid of diagras&tic sketches and brief description 
as presented in BSCS text* 


l»gfteta^oaitit& fron the sacs t«t. 

1» Distribution of organism (specially dispersal of seeds 

2* Interdependence of organises# 

In BSCS, distribution of organism sspscialiy dispersal of 
sseds and fruits is not dealt# It is eonsidsrsd as dead wood* 

Actually this topic is quits interesting and inportant in the field 
of ecology* This deals with, how the organism reach from one place 
to other) what are the different agencies which play Important role 
in dispersal of seeds and fruits and why structure of fruits and 
seeds wary with different habitats* In Indian texts, this topic forms 
an important part and is dealt in great detail which is also not 
very desirable# This ean be dealt in brief, as a topic in eeology 
as it Is done in Huffield* 

Interdependence of plant and animals not discussed in BSCS* 

As we know the plants are the important source of food for animals 
and are purifiers of the atmosphere, animals act as agents for 
pollination and seed dispersal# There are sons eases in whieh plant 
and animal make a close association and help each other# There mm 
be dependence of one plant on another or one animal on another in the 
form of parasite, saprophyte, saprosoites, epiphytes, episoites, a*, 

This is an Inportant aspect of plant eeology and should be treated 
at a separate topic under this section# 

1* Activities which go on in the cells, ire not dealt in 
detail in suffield, 

2* Sams of different stages of cell-division art met given 
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Details of cell division are not given In Nuffield, 

3 * 22? ? gU * truct we la Bacteria are not 

dealt properly la Nuffield* 

4* Photosynthesis 1s dealt in great detail la BSCS* hut not la 
Nuffield* 

5* Mendel’s lav and chroaosom theory of heredity is given 
briefly in Nuffield* 

6* Structure of RNA and duplication of DNA is dealt very briefly 
In Nuffield* 

The cell is the powerhouse j performing all mtabollc and 
catabolle activities as it is discussed in BSCS* In Nuffield scan 
ideas are given bat not at one place* There should be one chapter 
in tests i in which activities of cell should be disoussed* Xn this 
sons idea of enzyme* enzyme activity^ coenzyaes, energy for cell 
etc* Should be discussed Hi a very simple way and briefly es presented 
in BSCS* Xn practicals ve can use ensyae such as papln Which is 
easily available at low cost* 

Idea regarding cell division is brought out in both projects* 
but m BSCS names of different stages of mitosis or miosis are not 
given (as prophase f mtaphase* anaphase or telophase)* Xn our texts 
more emphasis is given to aams rather than chromosome behaviour and 
changes in the cell which results in haploid or diploid cell* Names 
by themselves are not as important as tha changes* eoAinatiod 
recosabinatlon of genetic material which occur during the division 
in the <«ell* In practicals* the study of mitosis and msiosis can 
be of an investigatory type as it is in Nuffield instead of Just 
observing the different stages* 

Sexual reproduction and call structure of beettria* are net 
dealt properly in Nuffield* Sexual reproduatien^baeteria is a new 
concept and is very interesting* By studying ths bacterial sell 
structure* we een solve som problem regarding ths diseases caused 
by bacteria* Therefore these concepts should bo prsssntod to Hit pupils* 

I 
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f^osyntheslB is dealt in both promts but in 
greater detail in BSCS | though the approach is sore or 
loss same in both* In Indian teats site usually there is 
om Chapter on phetosjrnthoala* ait in our tests footer* 
influencing photosynthesis 9 procedures used for measuring 
rate of photosynthesis etc, are discussed at length aai no 
attention is given to the structure of chloropl&st, light 
energy absorbed by eholorophyll* light and dark reaction* 
etc# Those are the hey concepts of photosynthesis and 
should be discussed as in Buff lead* at this stage there 1» 
no wed to go into details of the Chemistry of Photosynthe¬ 
sis* in practical! we can adapt experiments as described 
in BSCS which require wry simple materials which may be 
available in our schools* e*g« (BSCS Lab* Guide for students 
P*to* U9 f Xl?)i 

lerdel^s law and chromosome theory of heredity is 
discussed only briefly in Buffield# Although these are 
fundamental asd important concepts in heredity» it Is sur¬ 
prising that the BaffiSSd project has not discussed it to 
the disirable depth* 

Again the structure of DBA and duplication of DBA ire 
dealt fcWUfly in IhHUU* 0K& m* Mtt fa*» 8w »** 0* 
lift* * dnplioation of 084 only* eMfc eell of aft «#«b1s» 
get# tba raplieated aet of |«M netaoetble for the «P**» 
eeften of spaoiflo cfcoraotors« la t&s ott* wsg 884 pi t&o 
wpy lspootaot pale 1ft ytefcelft ayiiWsaat** tV/oofotet tt 
la BMonsary #Mrt these fewiepta *tafld te ®*e»«#s4 te tfce 
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students so that they may he up-to-date in their knowledge 
Of Biology* These concepts can be presented by dlagr aiu&tlc 
sketches and brief descriptions as they are presented in BSCS* 

which are not dealt i n both projects 

1) Description of life-cycles of different plant 
groups* 

2) Details of anatomy of root end stem of Bicots end 
monocots* secondary growth in stem and root* 

3) Modifications of root and stem* 

4} Families of Angiosperms • 

5} Biology in the service of man* 

In both the projects, description regarding the life- 
cycles of different plant groups is not given* But in 
our syllabus this topic is dealt in detail illustrating 
some examples from each group* For building the concepts 
of alternation of generation, sporophyte, gametophyte etc*, 
it is necessary to study life-cycles of at least one plant 
of each group* Thus the Nuffield and the BSCS materials 

are deficient in this* 

Detailed anatomy of stem and root is not discussed 
in both projects* The resemblances, differences in anatomy 
of root and stem of dicots and monocots are not brought out* 
Secondary growth Is also not discussed in detail* On the 
other hand in Indian texts these points are discussed in 
detail* It is very necessary to give idea of secondary 
growth in stem and root* Tbsn only student will know Shout 
growth in width, formation of wood, for mat i o n of cork, etc* 
This topic forms an important part of praeticals in T hd la* 
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Students ar© trained to become expert In cutting good 
sections and thus valuable time is wasted in this type of 
drilling work* Therefore, this topic should be reduced* 

Modifications of root and stem is not described in 
both projects and is considered to be absolute deadwood* 

But this is not true. Most of the modified roots and stems 
such as radish, beet, potato, ginger, etc, are used in 
our daily life* if a student of Biology is eating "potato* 
he should know that it is the underground modification of 
stem# Student should know, how the new plant grows by sowing 
a potato or a piece of singer or a part of taint plant* TO 
become familar with these points, he has to lenow the modi¬ 
fications of stem* 

BSCS and muf field have not brought out ideas such 
as dicots, Woncots and their families which is the reverse 
of the Indian syllabus* In practieals we devote most of 
our time in describing plants belonging to different families. 
Mostly the students memorise the floral formula, floral 
diagram, structure of fruit, leaf, flower etc* Khan a plsnt 
is given to them for identification, then without studying 
and observing different parts they write what they have 
memorised. This is true even in higher classes* Thus 
concepts and ideas are not clear to pupils, family description! 
Identification of leaves, roots, stem and fruit and study of 
inflorescence should be kept to minimum. But it is necessary 
to teach seme families in brief, so that pupils have some 
knowledge of pleats yielding cereals, vegetables# edible 
fruits, spices etc* 
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BSCS text and Nuffield texts are oriented in mob a 

; 

way that most of it deals with tbe Biology in relation to 
man* But there is a© topi© as *Biology in tbe service of 
man** There should be a separate chapter which deals with the 
food production* clothing, furniture*, and fuel, raedialne, 
eugenics and the unity of biology with other sciences etc# 

The student will also be able to appreciate the relationship 
between the fundamental and applied aspects of Biology* 
fundamentals are important, but what is more important is 
how these can be applied for the welfare of humanity* 

It is clear from tbs foregoing that a couplet* 
adaptation of either BSCS or Nuffield materials will not 
provide us with the balanced curriculum suitable to our 
conditions. However, th.se two material. offer . gmst vsrl.ty 
Of ideas free which w. can be benefited. The content and 
presentation In yellow version is so purposeful, though 
staple, that It offers Itself as a fine smmt>l» to ho follow 
to present even the most oaspllostsd concepts In nodam 
Biology such ns the biosynthesis of P«tains* «h. nod. of 
transfer of heredity and structure of eaoronotaeutas. *he 
Nuffield Biology texts oa the other hand present tho lesson 
in an axpartaant oriented manner which 1. quit, interesting 
and esn be easily followed In cur text hoots. This obviates 
the need for separata laboratory manual for etudente an 
well ee for teachers. However, the Nuffield project his 
divided the whole curriculum into * Interrelated compartments, 
obviously suoh e division is not suitable to conditions 
existing in our country, thlUh, Include s slash!, onfeer 
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of 'dropouts' at the end of middle school. 

Another difficulty In the adaptation of tluffleld 
Biology project materials Is la the field of equlpnants end 
apparatus, Since the conduct of their experiments require 
highly sophsstioated apparatus which are neither available 
in India nor can he senuf aetured nor can be Imported* Bence 
it is easier to follow the pattern of experiments suggested 
by BSCS (yellow version) whioh make u$s of very simple 
apparatus, almost all of which are available in India* 

Finally if the Biology Curriculum in India is 
reoriented on modern lines the teachers hKfl» the present »d 
the future ones • will have to he trained periodically sad 
intensively so as to enable them to carry out their duty 
without deficiency* 
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